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YoujHB in. Fart 1. 

mm TRIASSIO CEPHALOPODA FAUNJi OF THE 

HIMAUYA 

n 

Sft. EDlinin) M0TB»0T1CB» BSLBU TOK VOJSyiB. 
nHnui,titN«u&M&niitorMinKiiri«»«nMiiAz.s.»MnpiiMn UMBuanun; 

Tramlated' by 
Di. ARTHUR H. POORD, P.O.S , Aifo Mm. A. H. fOORO. 

INTRODUCTION. 

In the preUminaiy communioation on tbe Cepludopod Eaann vi. the triaa (rf tlM 
HimAlAya,* paUnhed four yent ago, the nMon vera grrm vbioli indnoed 

Imperial Academy of Viemia to suggest to the Geological Surrey of India the pro- 
motioQ of a special expedition to the Himalaya for the ooUeotktn of tria.s £ossi]<>, nnd 
to participate therein by sending as their repreaentatiTe Sr. Carl Diencr, to whom a 
Aomidarable gnmt mm made from tbe Bou£ fund of the Aoademy. Tbe ImfflBU 
Indian GoTcmment sanctioned a sum slightly exceeding that given ^y the Aca- 
demy for the expenses incuned by Dr. Dieoer, and ordered Moesrs. 0. L. Qries* 
bach and 0. 6. MidMeniiw, of the Geolegkd Sorvej of IhdUia»toiaiBflMesped{tiii^ 
The success of the expedition was in mmner assured, and on May 27th, 1592, 
the joumey from Naini T&l to the mountains was begun. The participation of Mr. 
GiMmIi* who WW phoed ill ofBcial flbarge of liie expedition, was of great asskt- 
■aoe, and the ranaEkaliile results arrired at are duo tokii gieat local knowledge^ 
cnfia'>i?y and enerjcry, and not less to the skill and p«i^T©rance of Dr. Dienor, whose 
familiarity with high mouulains, gained in liis uumeroiu tours in the European Alps, 
WM of fnialiiaUe help. The expeditioa wbiob, in oidar to nMh the legnm 
of their work, on the north side of the mountains, had to cross the prnripil <>hain of 
the Himalaya on their joaxn«y going and retomiog, came baok to their starting 
plaoe hi Nainl Ttfl on Oetoher 7ih. 

Besides Dr. Diener's detailed account, presented to the Academy and published 
in tbe memoiis of tbe Academy* under the title *' Ergebniase einer geologisdbeB 
Satpeditioii in den Ontnl Hiuilap JofaurtEmidM mid MnUnnd*,** Chen 
> TV.i> r.L'rmim nnicuul «M ttMliM ia TiL SDCd O* SmbilaMai im Krii^ AMssds te WiM» 

' Siti'aii^f ber. d. o&tbtm.-Qt'.tirw.dfBdiOL AMhilffblfla 

fid. uui. (issif), fg. tss-eos. 

B 
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HlUlLATAll FOSStLB. 



tn wranl mailer oomn»uiication» by Dr. Dteoaron the partienlm of the jounaf, 
on geographical conditions vaA on glaoiil pib«ii(aneiui»^ to whiob totonooei «m Iwn 
giron to ftvoid npetitioa. 

Th« xwiiitt of tbe eixpeditfni iron twj wtUbntoiy* thoogli* Ott Moont of flie 
•ihorliieM of the time, tlie origiitol pUna could not all be cartiel out. The lioh 
collections of fossils which were m8<le in some favournblo placps onahle us now to 
look deeper into the cbaiaoter of the indiTiduol fauna:, espeoialij those of the 
fcbHio and jmaHio periods. 

The great bulk of the material of tbe Dinaric nnJ Seytliian spries •mis tbe 
otase of my abandoning my original plan to work up all the cephalopod faunee of 
Him&Iayan trias, after bsviog found a tbonragUy able worker for tbe Cephalopoda 
of the above»named series in Dr. Dii aer,' who worked Indefatigably in oolleotlng'. 
I was then able to confloe myself lo the investigation of the upper triassio 
Cephalopoda of the TyrolflBoand the Bajurarian Series, irMob u especially intenst* 
ing as it represents, for the most part, completely now material. 

The first discoveries of CoplialopnJa iu tlie tri is system of the Himdlaya wore 
made at a time when Talid distinctions in Cephalopod boriions in our Alps oould 
mot jet be made* when the epeOiss of Oephdopods Uto* woogahtA m pesnlkr to 
the Muscliolk.'ilk were attribatt'J tn tho Bantsandstcin, and when the definition of 
species was sUU so extraordinarily comprehensive that the latter often leaobed 
tin nnk o( the genen ei the preaent day; aometiiiMii ta, tat emnple, ia 
** AmmmUm Aon " even over-stepping it. It is therefore not surprising that tbe first 
interpretations of the triassio Ammonites of the Himalaya did not rise above 
goueral statements, and that Che designations of the species, acoording to ibe 
knowledo^ of thftt time, gave the widest latitude to the author's own oonoep&ms. 
Nevertheless it must he regarded as an advancement in knowledge that tbe consider- 
able analogies existing betveea the triassio faunn of the Himalaya and thoee of th« 
Alps should hare loimd their espneBaioii in a pnalleljam with the Alpine fonoatiOBik * 
It must even be admitted tbat, according to the state of knowledge at tbe timet the 
allocation of the fossil-bearing triassio limnstone of the £ajhoti Pass in Niti to the 
upper Alpine trias was pofeeflj jnstifinbla. The ondit of tfie discovery of 
these first Himabyan trias fossils is due to Captain (afterwards General) R. Straohey, 
who published' in the yoar 1851 an account of his geological inTestigations 
m the neighbourhood of the Niti Pass. Ed. Suess, who In the year 1862 had an 
opportunity of aBfliiig the Straohey Collection in London, drew attention to the 
great sirnilarity of somo of its forms to Alpine specios* and pointed out the import* 
ance of the above account. Tbe descriptionB and figures were than made by J. 
flalter and pnUialied'in Msodtalkin with H. V. BtaBfotd in the ^FslsBontology of 

■ V«Th*n':l. Arr GescllMhaft lit EidkTmdt in Berlin, IWS, Kr. 8, Ztiuclirift cle» detrUeli^n : i J ulemiphiiwtiB 
il-pmiTiwelDi'., ISyj, pp. i'-ll'-314, v\i MiStlieiliingfT; in k. k. OK'SnphiM-hfO Qi*<Iliwhiifl in Wi»d, ISStJ, pp. 1.S5. 

« l>r. I>i.jiicr bus in t!i« meinhnn! fimtlijij iho wurkini; out of tljo Cepliilopcd f«an» put inw bi« haodi, and the 
fuiu Ill* .M-j*.'bclkiil.- (Ani^io Stige) Itu alrandj »t'i:«wd (tUawt. bAiw. m- XV, Kla|i]l|till Tel l\ 

IMm. i'»rt 2). The f«i:na' of '.hp S-ytKisa Smea in in the pnM. 

■ Qnsrtsrl; Joura. OmL Soe., LandoB, ISSl, pp. Ssa.3(0t 
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Niti in the Nortbem Himilayt."* My distinguislieil countrjnum. Ferd. StoUozka, 
who, in 1864, accompanied hy "P. Tl. Iklallet, trarelled through Spiti, and has in bis 
ven-knovo memoir* given a detailed desoription of the foasila ooUeoted in the 
■o-eaUed *'V3mg Serie* "» dwbMd tlib teffas to be Ukewiw upper triaarie on tiia 

gronnd of tlie ahove observations, and pronounced fLem fo ho. the. equivalent 
of the BiUlstatt and St. Caesian beda. A number of the fosEilB mentioned b/ 
StoliMln are identioal with the speoies deaoribed by Salter from the vioinity of tha 
Niti Pas*. Stoliczlcn considered it rerj ramarkabla that **^«HMmjfM 
ttoourring in Niti had not been found in SpitL 

Meanwhile considerable progress had been made in the knowledge of the 
geology of the Alp«. D. Star stated concerning the set of fossils collected itt 
Lombardy by A. 'Esohor r. d. Linth and jirescrvod in tho Mnscnm at Zurich, that the 
Cephalopoda of Dont, Cenoenighe and Vai interna, hitherto attributed to the Bimt- 
ttBdstcin* hj Fr. tod Hawfi oomur hi Mack UnwefaRia wiih fMls of the Ifoadiel- 
kalk, and consequently were to be regarded n.s Ccplialopoda of tlic Alpine 
Musohelkalk.* As a result of this saggestion Ft. von Uauex recently undertook an 
inTestigation^ of the Cephalopoda of the kmeir triae and diatiBgaiahed, heiidea the 
lower Cephalopoda horizon, another Cophalopod fauns of the Alpine Musdielkalk. 
Simultaneously with Fr. von Haucr, £. Boyiich' also oooupied himself with the 
Cephalopod fauna of the AJpine Muschelkalk, of which he had received a number 
«if very beantiftil apeoimBnt from Reutte through the labours of lEr. Kutsohkcr. 

In these works both Fr. y. Heucr and Bcyrich seized the opportunity of giving 
their views upon the Cephalopoda of the Kimilayaa tnas, upon which Oppel also 
had published a meoioir/ Both fninted imt the doee relatioiiahip of the ladini 
forms to those of the species of tho Alpinn Muschelkalk, which was also rtwgnised 
by QppeL Boyiich spedaUy afiSrmed with great oonfidenoe that the Cephalopoda 
]ai0imiq»tot]Mpnniit lime firam flie llinrflay«n tiiati piovided that tiiey all 
«aia»tem fl» lama bodis rapramntad > Hanaa of the Mmohrikallt and not of <]m 
Xeuper. 

From this time the Cephalopod-booring triassic limestone of the Ilim&laya was 
Ngardfld as Muschelkalk, and there was a danger of the existence of a later Ceplm> 
lopod fauna within tlie Ulniiilayan ret;iuu Ijciiig doubted. It was left to the present 
encigotio Director of the Geological Surrey of India, Mr. C. L. Griesbaob,* to prove 
tiyeanfQloanibiiiiriiirTe^fihatthenansiB the tiias of Oie Himalaya, aeifenl obavply 
circumscribed Cephalopod hori? ns not only above, but niso Ix'low the Muschelkalk. 
Ihefoseils collected in thfise researches and aent to Yieona, to bo worked up, indicated 

' C»5otitt», 1SS6. 

* Oeoloijlc*! ."«r'.;(3n» »<.ro«8 th* Himilara Monctalr.i. Mem. Orr]. Hatnj, lodia. Vol. V, P»rt I. 

* FklaooV Notom. Sitoosgviwr. d. kuf Aktl- d. Wi^ Matli«m.iuklar«., CI. XXIV. Bd. lSi7, p. lU. 

* Jkhrb. d. (CoL iUialuaiitt.. IStfJ, T«rh. ff. US, iVi. 

' Oi* CcfiMopodra itt xmiam Ttiu itt Alprn. ^^i uugpber. d. U*. Akid. i. Wiu, Xatbwib'Sataiw. CL UI. 
BL 1S«S, 7 DMxralnr. 

* AV)MKidl. i, Konigl AkAil. d. W.m. B«>m, ISfifl, pp. lOS-lTO. 

' tJtwr wtindn-ii).- i'o.illr<-«tii. Piln-onlol. " 1 ; 'ill: ] ;i - ~'30t (1883-SS). 

* Btwrdi tiaoi. Simj of ladit. Vol. lUl, Pui 2, f.i>4. iltagin Uunf ef ladin, Vol. XXIII. 
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the existence of apper tiiasaio localities, very rich in Cephalopoda, vhicb were tvi&' 
daot to eneomige the imflwrfaJriii g og the tSjowmuBXiaBai fflmtlayan expediUon. 

The followiiigin.ivbe rogaided asprultably uppoT tria^siio fomuh wliioli tcgtUlw 
with Mtuchelkalk gpodas, were deaoribod by Baiter and StolicEka : — 

1, 2VH«i|MMl« ip. (Onopaf fi«eA« dm^ita)mdmmMiUt Anh S^tn, Phbaoak. of 

Miti,pLVII,fiff. 6. 

2. JrpadiU* Slraehtyi^ Ammonite* Tloridut, juv., Salter, 1. pi. VITI, fi.». 

8. i/^«r,v?aW<(r( M^uiim, Um kseled ■heHidiatingiiisbed b/ S»lt«r m jouog form* e{ 

A mm. F'oridut, 1. c, fi^. 1, a>a g{ fl. VlII* 
4, Crtftharhiict MnJiej/aum*, StoU 
B. CUclito'.'i indieui, Moj*. (a^Mb 84{|(M, Stot.) 
6, JituUtM Eamwiamu, StoL 

Of these forms, those coming from the If iti Pass may occur Iq the crinoid^ 
Uniertone witli Trachfeerat tibeticum, but the others in the so -called Daonella l)eda. 
From the character of tlio rock this may le tolerably certain for Nos. i and 
6, but there ia still a possibility that Nos. 6 and 7 were odleoted in the Ankio lime* 
•tone,* Imt Dr. Dlemer, aa alao myself, think it man probable now that they ooour 
in thn Camic beds (either in tliu crlnoiiU UmMtaaw witk TraatfetMt iMitmmt or 
in the soKsalled " Daonella beds 

1 ham apolran of the few oephalopod ihoqud^ ooUeotei hy Gtleabseh fioai tli» 
vpget triassio beds, in the aboTc-cited preliminary communicatioDs. Griesbach 
temarked then in a letter* directed to mc that the limestone of Kalapani with 
Tropitca, formerly termed by him "Lias," occure in a mountain region toctonically 
eztMndj disturbed, in which probably the conditions of the deponts were nol 
correctly understood. The palsoontological deferminatloDB alone were, therefore 
regarded as adequate. Unfortunately the expedition of 1892 did not taeceed in 
flnftfaig Intba MOtiooBexainined fhaae TrapltM limertonei, wliidi awtiniB HBfyJaaatm 
in Grie?bach'B first localltj-, near Kalapani, 80 that, for the prcs-enl, we are still 
confined to the pabeontologioal results with ngaid to this important and interesting 
hotiion. 

Besides the meagre older material of Strachej, Btoiiezka and Griesbach, the 
following descriptiuiis of species are based upon the rich material gathered by the 
expedition of the year 1892. Five faunally obaraoteristio horizons are to be dis- 
ffagnkhM lAiioli wQlbe spoken oC man in detail in the last obspter. 

Moreover, two ammnnites, not occurring in the HimiSkya, are i-jcluded in the 
pnaent work. These are a JHd]fmite$ from Balnchistan* and a Utenareettet from 
NewOaMdubk. ^ 

< The fprain anJtr Vot. A-7 w» indiwirf Ij M ft» "Tsililfl|ia fcaHgWI "(Ml— gptw 

1832) *» ulttadj poiiiting to ITpier trl»wl« dcpMiu. 

• ForUiumMalir«i.eMdr««iilwiMM«dmIliniA«ll<Bvqh rfUw HHriMlMk* (MMhiltk 

I 8<r. XT., HimMkjm fmJk, Tal. II. Put S. r^ W, St) 

• Anulgtr d. Kw*. Alnd. d. WUi. l(aUuo..iiXanr., 61. iStt, p. Ui. 

• Tka MtboT bM im m i U i tU* fom M Mmbc ftOB Aigkaoiiln t tkk ia a miitokai Itms fiNBi !■ a SM 
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AMMONEA TRACHYOSTRAGA. 
A. tBOPlTOIDBA.' 

a. UALORITIDJl. 

I H^iouTEB, E. V. Mojs. Cf. £. T. ]VIojsi(sonc8, Die Cephalopoden der Hallxtatter 

Edk^Bd. n. p. U. 

The species dl S^oHtm ham Ibe tmi of tli* WadSiKfh bdong, Trithout exoep- 
tioOf to the group of Saloritu aeatenati. The tuhcrciilation which, traadteiy and 
▼ery slightly indicated, was ohsorrod in a few Ilall.statf Hpf'CKis from tho ^roup of 
Aeatenati, could not be observed in anj of the Indian species of JBaloritet examined. 

Tha todiMt Vfvam, whi A in the adolti «w fllrtiinpiMwd by a widefy flo^aud- 
in^ last whorl and a rounded periphery, are connected through tlusc foatiues, in tha 
fiist place with RtAoritu taatA* and Halorite$ miii$ Itom the Bails utt limeetonfla. 

foihegnatsr muulMir of Barapean apeoin Hie periphery of the peristoiiia fanet- 
angular, the rounded periphery of the pnristomo h found only in the two abo7o>namfld 
•peoies, which, on aooount of their relationahip to the Indian Saloritet might l)c re- 
garded aa bidian types among the European BatoriUi, Ibe romided periphery of 
the peristome ooobib foiOier in the gunus Jovites, which, owing to its widely expand- 
ing l.<wit whorl, pogseesee a great morphological similarity to the Indian species of 
Saloritea, and is distioguished from these obidly by the fact that the sutures aie in 
a lomratagaof devebpinent. The bkUaa apaoiea of Hahrtte$ luirt aotana wliiaih 
completely agree with tlio^e tho Europcnn specire; of Jlalorifen and show like these 
three large principal saddles, whilst only two large principal saddles and a slighter 
indBntatioB otall tlie autaial atamwits are to be obaerred in tiie genos JovUtt, A» 
Javitet is also the geologically older typ<', the suggtistiou might be made as to whether 
JoBttet might not be oonstderad as the anoestor of Maionteg. It appears to ma 
however more prohabU), oouidering that JotH^i, to judge by its expanded body* 
ettambcr, baa abeady entered upon a senile stage, that there exists between HalorUtt 
and Joritfit a mere collateral rebUonship, and that both typeamigbt be ttaoed baok 
to a common primitive stock, which is as yet tttiil unknown. 

Thaaatomof oarlndiaiLArferftedhoweBpadally the greatest raaemblanee to 
those of the Eur pi^nn Aeatenati. Very ronmrkahle is the feature, repeatedly oh- 
served, in the Indian specimen^ that tbe last septa, wbieh immediately preeede tbe 
body<ibamber, appear to be TfiynuiehTediieed in bright, as well aa in other fea- 
tures ; thus the lobee havK become short, the saddles truncated, so that the suture* 
liDOb which at one time showed fiaug's euryphyll type, has now entered the stage 
of tbe steoophyll type. Salerltet Mmipliemhu, appearing isolated in the Hallstatt 

*]e«itetoilllsiB* MnfdnnH; witk tkt diritlMu at Qi» StjrtUia. JanMi* and Oi«tM«» AmiBcattH I 
fiiaMa|HaoMiais«>ai»aiu|iHriWik to mj «»*|% kf nUsg tmSm iato tmfi sid mlk^aOm iato 
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Kmestone, hu • ■vfafB'Uiie tliowing great similarity to the degenerate suture-line 
of the Indian epecies of BaloriUtt and it is moreover to be observed that the lobet 
of ilatoritfs lemiplicatm, a>i thay arc socn in the last septum, immodiately behind 
the body-chamber, are probably likewise degenerate. Also the suture-lino of 
EalorUet superba; m|nodiMMd' by fibular, is peThtpa aUwdf ■bortBind by degent- 
ntion, and cannot b 0 rci;ariii''fl ag the type of tho .sulurc-lino of TTnlorit e$. 

la my opioioa too great a siguificanoo must not be attached to the deep indents. 
tioDs of tlw rotniin of AJoHlw, and I oannot agree with Bxa^ in oonaideting 
this ffi.ituifl, to<rf>ther with the tubcrculation* of the catenate Saloritcx importent 
enough to saiao Maktrite* to the rank of the type of a special family— Hnldritidw— 
and toplaceitinhudiTirion of monacantbic (lanceolate) Glyphioceratidas, whilst 
J'tvHet and the rest of tny UitloritiitLu, together with the Tropitidn, ammgAided aa 
belonging to the family Tropiiida', and placed in the division of the triainrdic 
GlyphiooeratidiB.' I look upon the deep indentations of the sutures of MalorUei 
t» a giadnl and aingnlu demtion from the type of the •otntei of the nwpitidB 
fouti(! in tho dolitihophyll stage. A sH^lit sharpening of the points of tho lateral 
lobeB and of the external (nphonal) lobe is sufficient to produce the deep in denta- 
tions of the«Bafef{f«> lobm As Matoritet belongs to the youngest members of the 
Tropitids^ I can only see in the greatly indented and woU-dillerfntiat.d loheb of 
this genus the highest df^Tee of development which the lohes of the Tropitidne have 
reached. Also in the family of the Cenititidu} highly developed sutures sometimes 
show a alinilarly striking ]ang& of the points of the lobes. I vpetMlj retet to the 
lobes of Trachyceras Jotiotrlet (Ceph. d. HnlUf . K. TI. Band, Tfif. CXCL, f'l-. 2i 
Also in a few species of the genus Dialichitet, provided with highly developed 
doliehophyll lobes» there occurs in (he latoal lobes • e h wa ger indsntation of the 
point of the middle lobe. But of how little use tlie feature referred to is for 
cla»sifloatory purposes is best shown by the oiroum stance that even some typical 
forms of the group AlefUrt otttaaHt as for example, Maloritet caUiwtm and 
BalorUet JUmcmtdrfi, poaieaa biltd^diTided latenl lobes, at in many apeoies of 
8ogemte$. 

Furthermore, tuberoulation of Matoritet \» also not in favour of a oompiete 
isolation of S«l»ritUt as it k only oondned to the gionp of ikiUtuH, nnd ean in 
this only be eonsidoEed aa % tmuitmy stngi^ whidi disai>|wais again in advoeed 
afo. 

Finally, if Hang infands to tiaee baek bis family HalocitidsB to the earhoni« 

fcNoa genus JPericyclut, while JovitetsinA Jumeites with the remaining Tropitidai 
are regarded as descendants of Oastriooera*, only a few would be of his opinion, a» 
the near relationship of Baloritet, Joviiet and JuvavUea would be recognised by 
voat |Mli»ODtoh>giBte who, without prejudice in fsTOor of eeilain theoriai^ aw «»• 
gaged in a more minute investigation of these geneEB. 

*BaU.4* U Sm. GmI. it Vnnoe, ltfH, f. S9S. 

* n« an* Oljrvhioo*itlid» u > ajamym For mj n*m» TratiftHrttm, wiitk bu tb* frigti^ 
•4hB|NMtlw6rn««f«lwB. Oi!rh.dili«QitXalha.M.a 1li£.UJUV,»gi.l,S 
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To come back to the sutures : it seems to inn tliat their classificator; eigiii9> 
canw, which I have never denied, is considerably overratod by sftme of the more 
reoent authors. How uncertain a guide the sutures are in the systematic division 
of the AmmoniteB, and how much scope they offer to the artuHmj jndgmeDt and 
the persorml ideas of .-iutliors, is sliown Tiy Hie recent attempts at a clnssification of 
the triassio Ammonites by Haug and von Zitte), both of whom attach a systematic 
Tdne iliiUMt flveliNiTelj to the nitnrM, and nevertbeleM, «ODra (o ooneloaioM in 
which thny ilifTcr considerably from racli other. T do not int<?ti(l enteriuK upon a 
detailed criticism, but will only mention that the clA!«ification made by von Zittel' 
which, with campletediMMgiud to thn leagihof flie bodf-diunbar. makeftufw excln. 
liTely of the development-stage of the sutures as a criterion, leliMupon simple hori* 
sontal sections thriiugh different stage* of development, by which genetically 
diverging types arc put togetbw into families, and geneiicalij ooDneot«d 
Ijpa aie dirtiilMited in otliBr families. Eyatt's cJaanfieation of iha Oonbtitie*, 
which I have mentioned in tbr foot-notp, p. 1, of the second Toltime of flie Ilallstatt 
Oephalopoda, is based on similar conjectures. A certain originality cannot b« denied 
to Haug's attempt at daadfiaatios. Mvag triea, namely, irith rafwenoe to tbe 
Leiotlraea, as well as tlio Tracliyo»trana, to form a concfption as to their relation* 
ship from the primitive form of t)i« suiural extremities, according as thej may bo 
one-pointed (mooaoaiitblc), two-pointed (dicranidio^) tbieo-pobtod (trinoidic;. or 
eentitic (prionidic), and dlKtin^uiahos in each of the two large chief di^irioos 
pronps based only on the cliaractor of the sutural eictremities. The consistent 
carrying out of this scheme, however, would lead in practice to very unnatural 
diimentlieniient on ttwoDe Iiaiiid* and to foaioiD on tbe other, not to mention tii* 
fact that two suoh forms of suture are not really found united in the same indivi. 
dual. I can oiso see ia these forms of suture only stages of development which 
feSmr one anettnr in Hie dUbmot gf^npa at £fligf«nt timea^ ov aho ran partly 
fur a time side by side. 

All our attempts «t elassifioation have still too muoli the stamp of artificial 
eonstruction and persgoal conoeption. I do not ate any reaaOD in tbis circumstance 
to give up such attempts, but I wish to emphasize again the fact that we are still 
rery far from a natural grouping. The svource of the principal mistalio, whicli is 
ao often repeated, lies in putting stress upou a biuglc feature, which through an 
ttUtncy ooooefition, la legaided aa fhemmt important one, althoogb eKperinee baa 
often taught that the same features may not seldom be found repeated in different 
groups, either at the same time, or at different times. It must not therefore be 
ofedooked tint the aeparalion of branehei and iwiga ul one aoid fbe aame atem, 

which in their totality form a natural family, can be differentiated more or less in 
tbeirmore important features. Some braaoiras may be kept lack in their development* 
and retain flieir old fontmc^ while other hnmobes, closely related genetically, 8o> 
^niie Dew featuiei, ttmngh whlsh they appear to us aa mere highly developed 
fanu. Xo the •oniae of mistakes which arise from this uw^nal development of 

' liinaililiiifaf FiliMlolrnis 
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closely related typ«a may be added the numerous errors which spring from tie 
•(oal denrdopniMit in dlieniDt groups. 

Of thp diffcrpnt fpatnrea which bare to be cooAtdered in the cU8si6catioQ of 
the Ammoaiteg — tbe character of the sutures and their position rehitiir« to eaoli 
otber. the hngUi of thn liody-diMBtMir, th« aihape nt tbe pariatoue^ aculptDftf, 

the epidermis — uoae by it*.clf can be a safe guide in jiulgina; of tlie conditions of 
relatiouship of the rarioos genera, although each feature ma; be of importance for 
tfM single genua. The detgrmlnation of the genetlo mnnectionfa the only guide to 
nfy upon, and in thlt iro hate only succeeded In n Teiy laqmrfect roanucr up to 
the present time, on account of the incompleteness, still very considerable, of the 
existing pakeuutological materiaL The knowledge of the great and imporlant group 
of Oenrtttoidn ii faa fliis napeet the farthest advaaeed. We «sa feMe it neidjr in an 
unbroten succession from the Scythian series to the Rhsetio stage. Bnt eVMI In 
tliia group of Ammonites there is still tome room for further elucidation. 

When ifae geneahHtlest ire* of n tnuSfy maatA he built up by diieet obiemp 
tion, it will be useful to wtiigb all or several of tlif above- meutioned features one 
against the other carefully for the approximate judgment of tbe conditions of re* 
latiomhlp and for putting thn material loffBther into groups and families. The 
satures, which, within so large a seriea of libted forms as are contained within the 
£ei<i»traca and Tmchyo^traca, sliow no remarkable deviations, arc of importanee 
for this grouping. Of the three modes of d«^volopment of the sutures, the phyl* 
kid, the leptopl^ll and tbe dolichophyll, the fixit tire am eonifaMd to flie X^iiw- 
traoa^ while the dolichophyll mode of derelopment Is charaoteristio of the Tra- 
«h§09traea. The stages of development, which may be obeerved within these modes 
(ew., laaoeelate, monophyll. diaaenid in tbe pbylloid seiiae of (be («nn ; lanaeolaie, 
oeraiitie, bracbypbyll, Icptophyll in the leptopbyll plan of variation ; clydonitic, 
ceratitic, bracbypbyll, dolichophyll in tbe dolichophyll mode of development) may 
ooeor in the same groups er funliee beside one another, as it ia aai necessary that 
tbe aingle diverging branches should develop in the same niannef* Then tiw 
danger in the permian and triassic Ammonites, which are in the process of change 
from the gouiatitiu to the amuionitic stage, of attributing to such stages of develop* 
mimk vi tbe sutures a high d^pree of systematio ■ignfflBMMd not due i» tibam, 
and I cannot help again pointing out this <»uree of error. The conditions of 
relationship can generally only be ascertained by means of the morpitologioal 
ebaraeten^ the length of tbe body<ohamher and the oonditlont <tf the aatnni^ 
but where it is possible, also by observing tbe ontogenotic st^iges. It is tbensbown, 
in many ca»ee, that tbe shape and soulptuxe of tbe shells stand ia a certain lelatioD, 
not yet explained, to &e aBngenMui of ilw intaBaa. I HMntiM h1Iwm> to 

*Tha flijOoM and kptopbyU note tS dcTolopoKnt in, in any eitw, M* M Asq^T MM H(t}|litbt 

nippawd b; obwrring tha tjpial fonu of \xAh aoie*. Not only my tctk fc* rated bl Uw iidu indiTidml, aa ia 
Pimatoeerat, iriim UxaMntdaiy ftod tke »iixillu7 Middlo ue of diaintdliniiSad fl« griMiiBl MddlMof l«|>l»> 
fihjrll focm, Imt tb* •atiint of leptop^jll m-Af tif LU'T.:k>i<:ii>H[it aol IHtlyikOTrSa Mtasifaot(4iiMiiilAdiviitBt( 
tha aiddla% u, tut imtaiiM, iii«a; Chymititr* and fti/ekittu 
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thn, lini ibe MHttlt«d Aik^ totma,^—i» wblah m alao to be add«d the 

Margaritet, J)t$tiohitei, Stgrltfn and Tropiceltite*. It may further be pointed out 
that tbe occurreDce of secoodaij lobe* and. nddles i« always oonnected with 
a flat, dln<Bhaped, high-moutbed form of tbe ibell. An the embrj'cmic wborls of tbe 
Ammonoidea are alwajs spherical and lo\r-mr<utbed, it is to be supposed in tide caae 
tliat the addition of Uioseofiddnry lol)rs anrl s.nddlcs, inserted from tlio cxtornnJ part, 
is caused only by the extremely quick growth of tbe beight of the wborl. Even 
in the groap of the Trntk^o^num tbo dtvidon of tbe eztenal eediUe i» oeoaihmally 

shown in the qViicV incrraso cf thr liei-lit of ti c \»Iior), «1iicb reminds US of tbe 
seoondaiy lobes aod saddles of tbe Leiottraca {ThHi'iitet, Mauerite$f Oi/rUtfltvri^ 
tfM)b AnalogoiiseMeeeonldalaohepiofedu joiasHo Aminoaltee. Theee^rWoni 
of the external saddle an eqieelallj femaikable in tho cretaceoue genera JfAflie- 

dlffiTM and EngoncCfrai, 

Tbe length of the body-chamber is also in a certain way related to the shape of 
the sbell. High>moutbed sbeils generally possess a shorter body-chamber tban 
sliclls with a low mouth. Young individuals have ]ikfwi*-e a shorter hodT-ihamher 
than adult specimens of mature age. Slight differences in the length of tbe bodj- 
ehRmher are aleo Imowii witUn a efasgle g emn. I dioold liheb therafoie, to poiiit 
out that too pre.at an importance must not lio attnolifd to this feature, and that 
OTcrj little variation most not bo made use of to establish a new genua. I would 
also oppose tbe other extteiiM irhieh detdes any systemado dgnlfleaneeto flie length 
of tbe body-chamher. 

In my opinion the proper course is the middle ouc between these two extremes, 
and the leogtb of the body^uhamber carefully used ib a very valuable classificatory 
featnre. 

"While thn sutures and the h^n^Mi of tlip body-chamher are of importance for 
tbe determination of more distant relationships, tbe conditions of aculptnro play, 
with tbe ooiutatit help of the ontogenetifi method, an Important part in tbe eatab» 

liabmpnt of llie des^n'fs oT nearer relationships. 

The difficulties of natural grouping are very groat, as it is not a question of 
grouping according to supcrfloial rimilarities, hut of finding tbe oatoial affinities 
^nealogicid trees) which can, of course, only bo moiuiph^ letic. As the single 
genera must be monophvl»>tin, the same claim must also be made for the grouping of 
genera into families and sub-orders. 'Ibe natural family can only be contidered to 
be monopbyletioi and genera, wtaow nearer relatkMubip and common origin appear 
to be exdndod from one and the aains t^pe^ moat therefore not be united into one 
family. 

1. "SkuMOm notflVK, £. v. Mojs., ri. I, Flga. l-~4 ; fl. II, figs. 1*2; 

PI. Ill, Figs. 1-2. 

This type is subject to many vaiiationa m aiiOi form and eutvi«*Une. Tbe 
otttlinea of the abeU offer tfkoBoetatiiking TBiiationa, w that a eartWos recta and 

Cf. X. Vauiiir. te fCnakmtm te Bmaa *• mMMts Ite. AUmIK. QMLBmhiMMt VII, U ». 
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K varielaa obliqua aro to be diittnguished. Within these Ivro chief varieties there 
nrc still further distinetknw to be obaerf«d in tbe dimenaiaiu of the {aU*fiown 

adult individuals. 

Tbe Vmnetas rrcla is represented by Fig. 4>, PL I. Fig. II, PI. II, and|Ftgs. 1*1, 
PI. Ill, wha« the Farl$lM Miqua is abovn in figa. 1—3 oa PL 1. aod fig. 1 on 
PI. II. 

In the FarMM ebliqua tbe iniker (ebatabered) whorls, «• slao tbe outer, 

rooditif'il «'liorl (noily-oh.nnbcr) of mature indiviihials are Ji.stii tjitislieJ by ;i 
distinctly o'oiiquo-ellipticai contour, which is produced by the reCardatioa of tbe 
growth in height, oecarriDg periodically at intervale irfbalf a vborl. 

The inner wliorls cover one another almost entirely. Tlu y are wider than high 
(Fig. 1, on PI. Ill, Fig. 3, on PI. I.). The eides and the external part are inflated 
and not marked oU from each other. 

In the Farietat obliqm tbe external part appean to be leN inflated in the 
legion of ibu (Ifprcssion, if it had been slighttr cftmpressed. Tbe sbell aunke 
down with a rounded umbilicai margin into tbe very narrow umbilicug. 

The etnngly developed aonlptaie coDai*te of wide, flatty nranded ribe, wbieh 
are scparatid from one another only l)y narrow intercostrit grooves and which 
continue without interruption over tbe siden and tbe external part in a tolerably 
straight radiating manaer. BIfureations of the lib* am to be observed at different 
Leighte* A primary division often occurs near the umbilical margin, and tliesa 
primary, divided ribs, as also th isi- < iii, f ribs which do not undergo a bifurcation 
in tbe umbiiical ret;iou, are aiwa. biluruitt^d ou tbe sides for tbc second time, or for 
tbe flvt ttne. Some ribs, however, ma aenns the lidea without bif^HoatiiMt 
whereby tripartite bundles of ribs, instead of the more frequent quadripartite, arise, 
further bifuxuatiuns appear then ocoai'ioually on the external edge, without having 
a eoRcapoading bifurcation on tbe opposite half of the abell. The internal cast 
figured ill Fig. 3, PI, 1, of far. <Mi'}nn is distiiiguished by the constant appearance 
of «uob bifurcations of tbe ribs on tUo e&ternal part, 'i'here is, however, no oam- 
apondenoeof the ribi in this specimen, for even the eUefxiba do not t^reo in fheir 
mode of division on both buKxs uf the sbolU 

In Varielat recla the constant appearance of the bifinf ifion of the 
ribs on tbe external pari wait ob^ervud in one specimen — on tbe cliamUred part of 

the ebell aa well aa at the b^iauiag of the body-ebamber. 

Sr>ran spnfiTniius abaw in the list b^lf whorl preccdins; thp bocly-rhamber, and 
aleo at tbe beginning of the body- cb amber, in the middle of tbe external part, an 
indistinet, broad, lon^itadinal awellisf , which don not however prodnoe an inter- 
niT'lidii, but Duly ati ihdistiriL-tiii:\-s of tbe transverse sculpture of tiie cxriTnal part. 
But this median longitudinal line does not always keep exactly to tbe centre of tbe 
extwnal part ; for it shows, especially at the beginning of the laat wbofi, a alight 
inclination towards tbc left half of the shell. 

The tbickness of the ril-.a is siilii' Ct to some variation ; it appnnrs to he rjnnorslly 
tbe rule that those specimens whieli only reaoh their individual maturity alter 
having attained eouideniblB dimenaiona have coaiaer riba than tboae vliidi attain 
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the stage of maturity wh«n tlieir dimronooB are leai. Id the kttor the liba •» leu 
nomenms and finer. 

The laat whorl or hody-ehamber of adults always takes a thape different from 

that of the innor whorls. A change of sculpture is always ennnnct^xl with thf^sn 
changes in the shape of the shelL As to the shape, a aarrowing aud a gradual 
Individoalintion of the external part takee pUoe at the bt^bntng of the laat whoct, 

with which at thp same timn an nccnlorntcd inrrcnso of height bppin-t in the Tar- 
recta, while in the Far, obliqua there is a ooosiderable rednotioa iu the height of 
the tmt half of the laat vborl ; which ulcieaaea again at the end of the fint half of 
the whorl, but then more rapidly. It ia in ooaseqnenoe of theae features that Var. 
obliqua also shows on the side opposite the mouth a very strong inflation, whiih is 
distinguished from the inflation lying in the same position one vboil back by 
the tttmg narrowing of the external part. In the anterior half of the last vhoil in 
the two vnrieties tticre is aL;:iiti a [,'r;i(lii;il wiitening and inflation of the external 
aide, which appears to be in some individuals slightly flattened, in others slightly 
inflated, In the portion next to the region of the greateat eompnarioD. 

Tim exfernal I'fir* is thus nlw.ivs widfly inflateil near the mouth. The margin 
of the mouth itself is only partly preserved in the example of Far. recta given in 
Pig. 4, of PI. 1* It bends, as it seenw, akog the whole eiKamforenoe of that part 
of the tube lying external to the egreMOD. Tbeie ii a ahort oonvex bbe piojeot* 
ing anteriorly on the extcrnnl siJp. 

The umbilicus of the last whorl of the body-obamber is oloaed with a callus ia 
tbe spedinana baring tba shell preaemd ; in easti; mi ^ other hand (aa is the case 

with all the figured jspscimpns showincr t!ie timhilifal rpf^on), it is open. Thf p'jifs- 
aion of the wborl, which is much less expanded when the shell is preserved than ia 
tbe caste, ooenrs in the anterior half of the but whori. The reason for tbb lies in 
tbe fact that a wide shell>band, running along the margin of the egression, is Bupeir> 
posed directly upon tbe shell of the preceding whorl. The margin of tbe egreNMS 
can therefore begin on tbe cast only outside this (then-hrolcen-o£F) band. 

Tlie sculpture of the Ia<>t whorl of the body-chamber shows a tendency to 
beromp flfittrnpd and grndualJy ohaolnte on thenmbilifa! sidt» and, on the other hand, 
gradually to thiolcea and form knobs on tbe external edge. On the posterior half 
al tbe last .wbort the rihe begin to he more widely aepaiated from one another, to 

flatten and to hfnd morp or loss in puch a w;iy that the concavity formed hy fho 
ribs, which now advance strongly towards the external part, seems to open towards 
the anterior end of the shell. In tbu region there are not seldom* with reepeot to 
the casts of tbe inner whorls, de viations in relation to the divisions of the ribs. 
Gradually the ribs become fainter on the sides of the shell, whilst they thicken 
towards the externa) edge. In the region of the greatest compression of the ia»t 
whorl, at ibe mid^Iengtb of ttie body-ohamber, there appear, simultaneoutly with 
the wcnkfTiing of thf> 'cnlftnre of the sides, distinct ronr<;itml Iv nobs, wltifh in the 
anterior half of the last whorl again become somewhat fainter and approach nearer 
to one anotbor. In tbia tegion tbece ace often ttroog liiHa of growth on the abeU at 
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tha eztcrnul part The knolw mostly disappear again immediatelj behind the nmr- 
gia of tha apeitoiVi 

Tho length of tlm boJy-clinmber oomprises a complete whorl. The large opecU 
men figured on PI. H, fig. 2, show* some faint longitudinal lines on tlm sldos of the 
oast of the hodj*ohainber. Whether these lines have origisatad through injuries 
during the lifetime of the animal, as we assumed to he the OSM in mn n Eufopetti 
•pecies of Hahrtlen, inuat bo left uiiJi'oiJwl. 

The normal-line was also observed on the cast of the body-chamber in the 
fkioitj of the apetime. 

Tlie size of full-grown indiviiluals is subjcf, fo some variation. The lai^st 
indiTiduai before me is a specimen Ixdonging to Far. recto (Pi II, fig. 2). The 
smalleat, tvf erred to the mma Tariety, iwehee a dhmwter of 56 mm. 

Suturei. — The not inconsideralile individual variationa which are thovn is our 
illustrations of the sutures might lead to the supposition that therr^ wpn> hern 
aevcial specks whkh could not be distinguished. Although we do not wi^h 
to esohide thia probability wo are inellned, neTertlwleHk to tiho opinion that ve 
have only to denl with one spccie-s which is somewhat variable in the snturet. But 
above all> attention must ho drawn to the feature, frequently obserred in the 
Tibetan speeies of S«l«rUett that the later satvie>JliQea of ftaU-grown indivi* 

duals beoomo murennd mnrp simplified as fhrv upfirixicli the hst of tliem. The I ist 
seiitum, which then, as a rule, is only separated from the preceding septum by a 
very slight space, is distinguished by the short fonn of the nddte and the much 
less numerous and coarser denlioulations of the lobes and saddles. Such a greatly 
simplitlf^d suturo-liue Is represented by Fig. I d on I'l. I, whilst the suture lino, 
fig. &c, of the liiiuieplatM, provided with higli, slender saddles, acid graceful indentA'* 
thwa, is taken from an internal cast. The sutnm-line, Fig. 4o of Fl. I. ie the fourth 
counted from tho last on tho left half of the shell. Tt already approaches the 
simplified form of the bat sutare-iiae, which resembles very much tiie last rcpro- 
eeoted in Fif . 1 d, hot shows proportionaUy bitiader and lower saddles. 

llio iloliehopliyll-sliniied suture-liTie generally hears completely the chfiracter and 
habit of the Juvavisn species of Saloriiet of the £uropoan .Moditarranean FroThiiOB, 
The deep external lobe n divided into tiio nanow, deep and one*pointed halves, 
by a high, laterally slightly sermted mediaa pnjection of nearly roctangular out« 
line. The points of the lobes either eooverge aonteiirhat towards the median projec- 
tion, or are parallel to it. 

The two Intml lohea are, Uko the halves of ffa« extmal lobe^ onie*poiBM» and 
the first of them reaches beyond the depth of the extcnial lobe. It is, therpfnre, 
the deepest of all the lobes. With the exception of about the last fonr suture-line», 
imnedbtely preceding tho modilled hody-ehambar, whkh, as mentionad abovr, 
always becon>es shorter and more stumpy, the lateral lobes arc distinguished by 
their narrow and deep points. Corresponding with these tbr«e principal lobes aro 
tliree strongly developed, slender, doliohophyll, serrated saddles, of whiA the 
extenal one CBSobes the gieatest height. 
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In sharp contrast to the principal lobes and saddles, the auxiliary lobes and 
NidcDes u« only wry pooriy ibrefeiied ni "My all be wguded, as in tlie large 
European spi ci. a of Mahritei, as a wide umbilioal suture, brnt upwards towards the 
umbiltona and divided into sereral small senations (saddJea). There may be from 
fire to at iBoIi loiationa up to tbe umUUeal ralnie. 
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Localify auj Geological posit inn, — JuvaTian stage; of the Haloiritea^Limeitoiia 
of tbe Bambaoog Seotioa. Namber of specimens examined, 85. 



I. Saidmim wvEtm, E.<T. Mbja^ PL IV, Figa. t*4b 

Hm egtBUishment and limitation of tbia apeolM otfim alao in tba pieaaDt fom, 
on awxnuit oC its great iodiiridual variability, not faiMiMidacabla diOealtiM* flioDgb 
they aie fewer than in Ilalorite* procyott. 

The variations chiefly comprine t)ie dimen^itonB of mature individuals, and iiba 
ConditiORl of the ornamentation as well as of the sutures. 

The casta of tlio inner whi.rls, which am tbrekor than they are hijh and very 
narrowly umbilioated, possess a greatly developed ornamentation extending over the 
•idea and tiie external part Thia ontuMntatkia difleia ftum tbai of BaktrUn 
prO'-yon in the bi nding of the ribs on the sidi-^ aTtd in the Odoatani appeaiaaoa oC 
bifurcations of the ribs on the external part of tbe sbelL 

Aa to tlie bendiog of tbe ribs on the aidee, they form a eonea'vity dineled fnr- 
wards, as may be seen on the cast figured on PI. IV, Fig. 2. Bifurcations of the 
ziba ocear on the sides at different heights, but mostly on the lower half, beside the 
ttmbilleal margin. A two- to fom^fold bifurcation of the ribs takes place on the 
margin of the external part, so tbat bcM ooenr bandiai of naTiow fiaa litia inBlead 
of tho broad ribs on the sides. 

The external part is crossed in a straight line by the foremost bifurcated riU 
wbilat the seaond and tidid, followinf aiuilar bnodlea, bave a ooaTexity difeotail 
backwards. Tl erp is nn cxsct rorrc.<ipondeiicc between the liifurof.ted ribs on 
both sides of the shell. Some bifurcated ribs join with the more anteriorly or 
posteriorly lyin? priricipal lib ; otheni again breai^at iatetealated ribs on tbe oppoalta 
»i(le, without being joined to a prinripal rib. The position at or before which tba 
bifurcation of the ribs on the external part ooouis, is distinguished in a number of 
apeoimeot by a more or less distinet knotty swelling (Figs. 8, 4, PL lY). la 
soma apeeinwna there oooiu also oeeadonally eloaa-iet, fine, tnnuTone ribs, vbieh 
io not bifurcate on the fstern il part nor show any knotty marginal swellings. 

Tbe last whorl of the bodychamber of adult individuaU changes its shape in a 



aimilar manner to that ia Halofttet procyon, but tlie iuorease ia iieigbt and ihe 
nanowins foOoiiiiig from tbb on llie eztcvnal part an not lo marked as in tbai 

The oallas closing the ambilicus is followed bv tbe curved line of the moath- 
mai^, which ezpalida farther on caita than en apeouiMDB bavin; tbe dieU, for 
rtsuons explained in the description of DaUrite* procyon. 

Tlifl sculpture of the last whorl of tbo body^cbaiubor of adult iadiriduala 
generally sliowa a tendency to ibioken into niai^iaal bnofaa on the external part, 
whilst tlie sculpture on iliu >i<ics beoomee weaW and a Imoit entirely ditappeam ob 
tbe anterior luilf of the surfaco in tlie mjjion of the nmbilicu?. 

The occurrence of irregular tinduiations of ihe ribs on the cicieii of the Rheli on 
tbepoBteiiarpairfcor^bodr'diamber wliorl ia very ebamcteriatie of Bi^orUn 

Hfipphonis. The l"nat-like undnlation!; Kre profh'.crd liT the intrrfrrcrrp of normnl 
transverse ribe, here very uide apart; these have faintly-indicated strL'tted ribs 
(onlf Tiaible in well- preserved opedniens in an oblique light) running obliquely 
from the umbilicus across the side*, anteriorly towards the extemril part. Tlirough 
the crossing of thoae two ^sterns of hbbing tliere arises a kind of reticulation on 
the sideti, which reminds us lomefrhat of the crossing of forward and backward 
running curves, met with in the beaded ornamentation of the European species of 
tbe catenate JIalorites, but which is eesentiaUy difTerontiated theiefiom bjr the 
direction of tbe cross ribs, which produces the reticulation- 

In Mone specfanena them aiim on tbe aeeond Iialf ci tbe penultimate wborl or 
only on the last wlmrl of tbe Iwdv-chamber, in the middle of i^p oxtfrnril part, a 
strong kcel-like ridge (Fig. 4b. Fl. IV), accompanied by distinct longitudinal lines. 
This does not aetnallf came an interraption bntonly a slight weakening of the 
transTCne (onlpinre passing ovi r t lic txternal part. This ridge disappears again in 
tberpsionof the marginal knobs. Tlu' latl.-r, mostly welWevelo|KHl, begin to 
appear, some of them earlier, some later, but in any case before the strongest com- 
preaaion and nonowing of tbe «temal part and rea^ib almcat to tbe moath-maigiD» 
gradually getting wider apart and finallr di'-appoarint; altnijrtlier. 

In some specimens ihwc is a flattening of the external part united with a 
weakeniaf of tlie riba tbeveon in the vegion of tbe meiginal knobe ; but in other 
individuals (lie extfrnn! j nrt remains slightly inflated. Specimens having the shell 
preserved show on the peripheral area betweim the mjurgioal knobs well*devek>ped 
lines of CTOwth ntnoing in a straight direction. • 

The dimcnaionB of the shell in mature individuals vary within the same limit* aa 
in ffaloritet procf/n». The largest full grown form wliioli is before mo is repre- 
rauted in fig. IfOn ri. IV ; the smallest mature form, preserved with the entire 
modified bodf -ohamher whorl, attains a diameter of about 47 mm. 

Siifu'/'a. — Tlie prp'ence of the feature fllrenilv tiipnttnned in <^'lt^TlPC^ion tvith 
Haloritet procyon may hero also be established, via., that the last suturo-lines of the 
adult indiridiiala nudeflgo a eooiidenble Kdnotlon in lbs height of tbe saddlea and 
flieir latenl bmnchei^ vbloh are tbw mndi mote aimple than the septa aboat a 
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f<iutt1i of n nlKiri farthiT liack. The i>r)lnteil sufure-lii.o, Fij;. 2c, of I'l. lA'', is 
takrn from the postprioi haJf of the last wLori oi the cast (Fig. 2a, 2b). Ihe sacidles 
an hm mwit man dmdw nud the latriiBl liiiiiidies fiurr tbu in the lut nitiit«> 
lines immediately preceding the bodj -chanilnT. the last ^unirc-linc bwlflriti!: (he 
bodj-cliamber in the frpeoimen figured on TL IV, Yijs. 4> is represented in Fig. 4c. 
Id coiDpariioa with the tnturo-line. Fig, Sc, itHam »% •boot the Mme beigbt of tb» 
wborl, tlM lobei appear diallower, tb* mddlos couidenblf lov«r» and \m lliwly 
foirm(d. 

The detiub of the rature-lbe agree in their fnndanientnl fpatxiivB ^th tboae of 
tlie ratores of Malorites procyon. The titrec strongly dovelo])cu principal snddles 
of which thfi oxtcrnal one reaehe? the greatest Itrigbt are followed by an umbilical 
suture, trhich is divided into several (4-o) amall auxiliary saddles, and bent upwards 
toward* tba vtntiilitttt. The fioaltloii of th« eaiiueft is nonnat 

DiMMtar ..-.•.•'«.. ..ra an. 
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XoiwIKjr <M<I dMl0vje«fPiMi(lM.—JttvBTlaii stage; of the OdoritMrLinMatoiia 
«f the Bambanag Beetion. Namber of specimens ezamiiiedf 17> 



3. Halokites CnARAXi, E. v. Mojs., PL III, Fig. i. 

Though at the first glance this form seeing to pn«seae a gnat fimflarity 
to BtilontM Aleaei, a more mioute exanunatioii shows that it is not allied to thi4 
species but rather to Ualoritet procyon. 

It is especially the ornftnicnt.ifion of tlio innor fasts, recopnisahle at the begin- 
ning of the body-chamber whorl, as well as the course of its ribbing, agreeing with 
BploMf proflyan— in oontiast to the inegolar nndnlaiioaa of tba riba in Jloltf* 
riifg Alcaci—\f\iKh. allows US to distinguish JSTafortfM (7A«re«» without dtflleultr 
from Balorilet dUaci. 

The iDBcr wborls appear to possess approximately equal height and wtdUi. The 
sculpture consbts of numerous flattened ribs, separated by very narrow intercostal 
furrows. The conditions of the bifurcation of these ribs seem to agree with those of 
Sahrite* proryon. 

The body-chamber wborl, modifying its shapes is very ooDsideiably cranpnMsed 

in the middle third of its courso, so that the sides liceanM quite Aat» whilst the 
external part is greatly narrowed and pointed. 

After the eouuneneenieiit of the umblUoal opening, whidi runs in the form of 
an arch nnrl couijirisis jiLout half of the Inst whorl — wliPther tiii-; is preceded by a 
callus dosing the umbilicus could not be aseeriaini,-d — tlio compression of the whorl 
reaches its oohninating point, while towaida the month there ooour again a widm. 
ing of the external part and a slight inflation of the sides which always lose in 
height in oooseqnenae of the umbilioal opening. On a cast this opeaiug seems to 
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be €OBiIdecablf iridar tbu in i pa aliiigM livrtag the di^ fwetvod , on •eeooiit oC 
the known cirenminfamfiw tiiat the riidl it lupecpoaed dotelf upoa tbat ol th» 

{treoeding whorL 

Witiit«gwrdiothemodifleatioinlDilie«ealptiiiBof tbe body<ebuaber whcnl, 

t1ie rlLs become nt the beginning of (he Intter broader and Hatter, and tbe intercostal 
fuiiow« considerably wider. Oa Ui» external edge there appears gcaduaUj a 
kBBl>Iike thiokeuing of the ribs wMob sie bat faintly indicated on tbe •ztemal 
put. The number of the margin&l knobs is greater than in any other sppcies 
known, wbieb is nttributaUe to the fact that there is in the region of the marginal 
knobs only a slight widening of the ribs, which increase in thickness in the mar- 
glnal cegloii and becomiB knob-Uke. In tb« but bdf ot fbe bit wbod then oooua 
first on the aides but bter alao in tbe margbel legion a oomjiIetD oUitefntion ot tbo 
soolpture. 

&ilviiM.-^idj tbe last tbrce anturo-linei we tIhUb vbiflb we rttj near on* 

another and evidently already greatly reduced in biigbL Tbay nppaer to agi«e in 
general with the sutures of EalorUet procycn, 

JHmenrioru of an adult tpecimen. — 

Uianctgr ............41 

H«%kt 0/ t1u'1u4 wkorl . . > 91*9 H 

TbioknMi .••.,10 p 

Width ef tlx voibilical otxniiig (ea tbi cHt) abeot .... IS « 

ZoeMtt and OMb^ldef Poaitim.—Jmvnm Stage ; of the Halorites^LinMstone 
of tbe Bembnnag Seotton. Jflnmber of apeoiineos ewoined, 1. 

4.— HAumm VBAOHif, B. ▼. Moja« VI m. Fig. 6; FL V, fig. 1» 

I rt'frard tho form with the rdgo <if the apprtnro prcserred fij^ureJ on Pi, V, 
as tbe type o! the present species, wbich is closely related to Ralonte* proci/on, 

. MitlerilM phavHM ia distiogalabed ttm. Satoriies procf«m obfefly by its moob 
nioM slander and male compteaedibim and bj tbe okaer end iner ribbu^of tbe 
inner whorls. 

Tbe bifurcation of the ribsi as well as the variations o( the sculpture oocurring 
on tbe body-ebamber vberUagne with the same f eaturen are met with in UaL^ita 
froctfOn. The external part remains inflated in the region uf the marginal knobs 
The sculpture crossing over the narrow external part shows broad ribs wh06e 
eoDTezIty isdiieoted posteriorly; these ribe/uro gmdly weakened in tbe median 
region. On the anterior part of the bodv-clumiber whorl intiic'itiuus of the mar- 
ginal knobs remain visible, it is true, up to the region of tbe apertural margin, but 
there oociin also In tliia spedes a oonaidetable wcelc^iing of tbe soolptore^ wbiob 
coincides with the inoRase of the inflation of the external part and of its widening. 

ThL' edi,'e < f the month is bent up in a trumpet-like manner on the cast. 

Tbe umbilioal opening comprising about half tbe la»t whorl is, to all ap- 
pMnnoe^ fieoeded by a callos closing tbe ombilioail depression. 

TbeiniooDpJete speoimen,' bgilied on fL Hit Fig. 6, is disfingBisbed £nm the 
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typical fonn by mate finely ribbed loner whorls, by the appearance of »piTnl Uoee 
w the jwipwinBil part of tlw body-ehmbeir whori lod tba derfafioiiii of tbs iridd^ 

separated fold-like ribs caused l)y those linps. Tlio fxternal part of this specimen is 
somewhat more flattened in the region of the marginal knobs on tiu laat whorL 
n» liUringk ailiiioat wttrely obfitontad l^s medbm MDOotb bull* 

Mi^m^Ib the last sutoreJiiMi preceding the bodyobunbor tiiere occurs a 
simplification similar to that which oc«nrs in i7afor<V?f ftneyon. The 8uture>line 
given on PI. Ill is the penultimate one, wliUst tbe &fth from the last is repre> 
tented on PL Y. 

With reference to the details of the suture-lines there is no essential differenoa 
to be observed in comparison with the species ooourring in the same horizon, unlasi 

^ba the nnmbef of tlui iw iaHniii in the littla siiiMlfii fboniiiff the itmUMjiai 
mtaieii MMiMiwbat le*. 

JHmennont oftm udM fpiSfMn.'^ 
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Locality and Geological PoiUio*. — Juvavian Stage ; of the HakudteaJdfliestaua 
of the B amb a n ag Saotion. Ntunbar of apamnwna examined, % 

5. Hai^hites Alcaci, E. v, Mojs., PL III, Fig. 3. 

Ihia^eoifls is to be regarded as a form doaely related to Matoriiet $ofjfho»it, 
boih by tbe natara of tira aeolptara of Che oaali of tbe innar wborla aad tha 
ilf^glllir bending of the fold-like ribs at the beginning of the last whorl. 

The oast of tbe inner chambers is somewhat more compressed, but nevertheless 
thicker than high. The flattened, fold-like ribs are much more numerous and nar- 
IDwar than in species with which this is compared ; they seldom hare bifurca- 
tions near tbe umbilicus but more frequently on the sides and on the external part 
(of. fig. So), and on the latter in soch a manner that the bifurcated rib either closes 
Bgaia an flis olhw balf «f tlw ahell or raaa on bWnoated* In tin tailor oaaai 
therefore, one rib of one ha'* of t'jn hi t U corresponds with two ribs of the oppoaito 
baU. The ribs mn nearly straight on tlie sides, or with manifold bif tuoatbna mm 
ihoii^ bent outwardly, so Oil a oanaa'rilj iriHi wbich opens anteriorly. 

The body -chamber whorl of adult foratt ia dfatinguished by a very distinct, 
videly eaEpaading, arch'shaped opening appearing after the callos which oloseatiia 
nmbOkol d^nsaion, as well as by the great number of closely set mai^inal knoba. 
On the posterior part of the last whorl, where the compression has already begun, 
the wirlf'ly separated ribs arc to be seen ; they are irregularly brancliwl ant! provi-Jwi 
With faint knotty swellings similar to those ot I[4^oritet tapphouii, but without any 
•MMB ribbing bflbig pemptibbi 

Sb*«ids ttt m$atjak of flw i^eifaM wUdiMndstoitli a pnjeetinf oitaraal 

s - 
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lobe tiie entannl pirtv iridflned tnd inflated, Uwmavgbtal loaolN' diapiMrlof 

On the median line of the external part one observes two fine longitudinal 
groores on the cast of the body-chamber whorl ; these enclose a median thread-like 
bud (Fig. 3b). On the anterior partoCflw ht/t wlMd tbii Imid, comtponding 
to the so-ealled normni line, diiappMn. 

Suture$.—'N(A known. 




H«V>* vtOtlMtvM . V m 

TUAuH. . » » . 

IVidth of ill* ooWliial epminjt IM w 

Locality and Geological Pon/toN.— Jamiia Siige ; of the HaloritM>limMtoiiie 
of the "R»"'H'"^g Seotioo. Komber ol apeoiiiMiM fmniiied, L 

2. JoTUZS, £. T. Moja., cf. Copbalopoden der Halktitter EtXks, Bd. II, p. 13. 

1. JoYiXBS, Q. £. ex aS. J. bosaeasi«, FL IX^ Mgs. % 6. 
ffntirellgiifedfi^iDeDb bdkmgto mliife ipsoiniaM wliflM body-ebaiiAfr 
iriMsl not ami; shows the very distinct nmbiliOBl oponljii^ but ilio putt ol tho 

whorl in the vicinity of the mouth-margin. 

The two kagments differ from one another with lofcrenoe to the cross section 
ol the anterior part of the last whorl, as well as vith rotaenoe to the height of this 
anterior part, ^mt I am of opinion tlmt thc5ie difTercncaa aie OOJy individual and 
perhaps caused by the somewhat different dimensions. 

'Btsm gemenl ftinn» tiie aeolptaM on ttie oaatsof the Inner irhorb and the mi* 

bilical opening of the hody-ohamLer -wliorl ncrcfi esscntiallf with JorH>'n ho$nentit 
(E. T. Mojsiaovios, Cephalopoden der Hallstattor Kalke, U. lid, p. 52, Taf. 
LXXXni, Figa. 2-8, USaf. OZCTI, lig. Gj. and only the sculptnre of the body 
nhamber on the umbilioal margin proves that we have to deal here with a species 
diSiTout from JovUtH homensU, Whilst, namely, In Jovite* Tiotnemli, as well as in 
Jocitet daetu, the sculpture changes into broad, tlat, uudividcd folds on the umbilical 
margin of the bodj-diamber wborl, the character of the ribs and their bif uroations 
remain in the present species the snme ds they were in the earlier parts of the shell. 
Another feature which distinguishes the present species from Jarilet boiMMtt is 
tbepertBBlenee of the faint koel-llke pn^eotion in the middle of Hie wteanud part 
extending to the end of the last whorl. 

S^ttfwrtf*.— Mot known in detail. The suture-line, simplified by weaihermg^ 
shows tho rcmarlcaUn eontnit belwvn the two pdnripal aaddlm and the anslliaiy 
■addles, so gre&ilj lednoed in linii|^<* n oontiMl obataotwriatlc of Jo9U$§, 



Dfuwtw tOan. 

Heicht of tiM lut wbotl , . . . . SS n 

ThiokiMft M« 

WHIhsf ttsv^UKiw M • 
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LoealUf and Geological I'ogiiion.— la the red Limestone with crinoida of 
KkgifliBaagflknntliof flugchaT&Ua. ffumbwr of ngtuSmeM wmfnwl, 4 Alio 
some specimens faom tlwTtaifitM liinertoiBeot Kalapmt tspgwt to iMlcmg to tin 
pfeseat speoiea. 

» 

S. JoTlxss cf. daciu, £. t. Mojs., cf. Jooitet daeui, E. Mojs., Cephalofodien 
dar BtiHattMar SUkeb Bd. n, p. 19, laf. LZXXI7, Figs. 

Ao iatanial «Mt, cbngated uid dbiorted, fnm Hit Tropitw-Iimettoiw of Kiltf 
pani lies before me, which in shape and sculpture agrees well with the casts figured 
on the abore^ted PUte^ as Fig. 0. JBat as neither body.ohamber nor sn tores ue 
known it muat nmaiD undecided whetiiar there exists a speoLfio agreement niOk. 
JotUea daeiMb or iHieUMr wobnTBlunoiiljft mj Btoaely idatad pppttaentathft 

8. 3omai» Ind. «b aff. J. dkci. 
A psrity dUoifled internal mt of 44 mn. in diameferagnea InoDieir fofrnviUt 

the internal cnsts of Joriles ilacus, ljut b Jlstrnguiahod from tboMliytlM HlDewfant 
coancr sculpture aud also bj the more complicated satonit 

The aeulpture, whicth !» tho mnds dinotion ai in JbottM cfent, eouiib at 
miuh broader, flat, fold-like, transrcrso ribs, which scorn to be somewhat inteiTaptod 
on the external part by the median keel-like projection, in wliich the liorny woll- 
preserred siphuncle lies. Such an interruption does not take place in Jovtte* daea» 
but bIm horn pcthapa tho aomewhat defeetire pMMmtion voKf htm oatited the 
qipenmnce of one. 

The suture line shows, especially on the pretty well leoogniaable external 
saddle, a etmsIdMBbly liohw dolidiopliyll btaaoiiiB^ niaiA leolads ns of Uio 

di greo and manner of bifurcation of the more highly developed typieal speeies of 
ttio genns Maloritn, We may rafer for comparison to the sutures of Malorittt 
AUmmiH of the middle JuvaTiaii Me of Europe (Cephabpoden der BsllsttitH 
XUk^IIBdMnf. LXXIV, Fig. 2c). 

The present species, like Jovitet dfent, posse^sw only one lateral lobo, lot the 
projccticiQ of tho proocding wliorl coinuideii with the tirBt lateral .vultilo. 

LooaUtif md CMoghal PMiUo)n—¥t(ym layer No. S of the Daonelln beds of 
UmUn Paiw. JStjuaHtn of speeimna oiMniaedf L 

8. PAaAJT3TAVITB8,;_E. T. Moja, 

This group of forms, rather rich in species, agree in soulptore with the Eoropeaa 
species of Juvavilet of the group of Interrupti, and arc distinguished from 
Jvtmritffs, in wlitoh genus a narrowing of the umbilicus occurs in tho mature stage, 
by the opening of Hie Hmbilieus, ^]il:h beirins on the last whorl before the aperture. 
I^ar<njMaviif» takes a kind of morphologically iaterniediate positioa betwa«a 
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SalorUM ud JumnUt on aceoant of Uiit featoie; but it ami be here speoiallj 
•nqdiUKMd tint ft gontio llidc oan ia no traf be iom it betveen tib gwMM 



Parajuvaviiet stands rerv near to the genas Maloritet through its s-atnrM, 
•specially through tho dcvelopmeut of tlire« priooipal saddles, irbich are mostly 
fidknred by only slightly developed auziliaiy saddles and are as diaoouaoled M 
those of Haloritet. The less markedly dolichophyll bifurcation migbt partly at least 
be accounted for by the souiller dimeoaions of the apedmeDs used in the invcsti^tioD. 
VhelobeettM ttrnMi^liimt on^inABted, aBia jEfalerKM, bat U la ealdom thait the 

middle pomt r"irl:c!s the same depth as in the latter genus. But tborc is also a 
great similarity with the lobes of the typical speoiea of /aeaot/««. As a distinotion 
it CKD only be m&BS&ameA that in JweKea w h e i wiwt wniliary saddles appear they 
we battCT developed and proportioned. 

Tarajuvamlet may be established as one of the most characteristic genera 
ef the lower JuraTian sedimentary rocks of the Indian trias Provinoe and occurs 
M irell ui the baifnn Mow the Bilaritfla*XiDieatene ei in the He]oiilea>Linweteiie 
itaelf. 

Of all the forms which are known in Suiope the isolated lower J uvavian JovUtt 
eMrwdto (Oflplid. d. Hellai Kalke,IL Bd., p. 66^ Tbf. LXXZV, Vl8i.l<S) ehowe the 
greatest simihirttv with Parpjui-Ti!,-'^, without being related to any of the Indian 
•peoiee. Supposing this species belonged to Farajuvavitet, it would indicate a 
gfO<9 ef <k»ttmt witik an uoiaterrapted tfaaivene wnlptaie on the extamal part* 
vliile the Indian Bpeoha would form a group of Imterrupti. After separating 
P. mereedit from the genua Jovitea, the latter* which possesses two large saddles in 
the typical represantatiTn— in contrast to the three large saddles ol Ealorite* 
and Pentfaeaeifflt— eeeni to he iniieli better defined as % gnoaa. 

1. FABAJTrTATITBa BlAKPOEDI, E. T. Mojs., PI. V, FifJ. 2 ; Pi. VIII, FigH. 6, 7. 

This species is represented by two TSrieties. Hie one, which is characterised 
by i<e obliquely elliptical onlMne, nuty lie distinguishied aa Feiv eUtfiM. It is given 
in Fig. 2 on Plate Y. The second variety— Kef. rmrfti- hai tiie nunnal fotn. 
It is shown in Figa. 6 and 7 on Plate YIII. 

The inner wborls, almost overlapping one another, and being very narrowly UIB- 
biUeatedtare considerably thicker than they are high and provided \rith a broadly 
inflated external pert. In Var. obliqua there are at distances of half a whorl apart 
inflations caused by a greater increase of height and between which there are 
fe^one in which the whoil ie ledneed in hi%1ifc 

Full-grown individuals possess a widening body.chaniVf^r vhoA on which the 
sides become considerably flattened ; this ia connected wiUi gradual compression. 
Vhtle im the inner whortti eomaponding with thdr eouBtdevable thioknen, then is 
a rather high umbilical wall, there is an extremely low one on the fl iilening whorl 
with flattened sides, There ia again a slight inflation towaida the aperture and a 
widening «f the entanial pifL fhaeieonly a portion en eaoh aide of the nMntk* 



jast mentioned. 




tbofhohoa. 



n 



>lBtrgm preserved in the fonOt Ir* 6 on H. Vin. The InTagination of the 
rnsrein is distinctly seen. The small spwarann fi:;urcd (Fig. 7, PL VIII) is by 
no QUiaDs, as one might nippoae, only an internal cast. It possesBes, on tbecontraryi 
MitMam,tli»wM»effh8lMfeiilMtl,ilwlM47^Mn1«a&aai^ fliBMfon^ii It 
agrees otherwise completnly with the interna! caste of Parajuvnvite* Blanfordi, 
beregacdedaaa specimen with body-chamber which is not yet folUgrown and 
theNffnr* not yet provided vitb • widening body-ohtniber wkoii 

The sculpture consists of strong ribs, separated hy broad int«rcos(a] furrows 
and bifurcated beyond the middle of the sides of tbe shell. These zib^ tending as 
they do to go in an ihnoat atniglit direction, do not altogeilisr do w but 'fommsliiit 
iacliae towards the anterior part, running from the nmbilicna across the sides to tbe 
external part, where they undergo au interruption In the middle region made by a 
smooth hand. Three-fold bifurcations of the ribs occur isolated also on the inner 
wlMria, and the place wbana (hay biftnoite Un lomewliBit Imrar im tin body^^lmnbet 
of mature iodividnal.q. 

Tbe specimen of Far. recta shown in Fig. 6 on Fl. YUL is remarkable on ac> 
flount o( <Im cooaneaM of e fine bmi^tndiiial line Tiaible at tbe b^^anmj; of tbe 
last whorl, which is similar to the normal lines on the cast of the external part. 
The form (Fig. t, PI. Y) atmbated to Far. obliq*a abowa knob>like awellings at 
iheextraBitieeoftfie marginal rifae intte nenowed ngfdn of tlie bodyndiainber 
whorL This feature reminds us of the marginal knobs of Salorite$. The above- 
mentioned sp^traen la further dbtinguished from the other forms before me of 
both varieties by the fact that the ribs on the body-chamber whorl are wider apart 
inm one another. 

The lenE^th of the body-chamber comprises more than a whole volntion. 

Suttiret. — In a similar manner to tbe Indian apedee of Malorite$ it is also 
bere ibown ^Mit bi metim indlTidoBla the eatofe-linei mb to be tMy cloie te> 
pether and the height of tbo saddles compared with the preceding suture-lines seems 
to be shortened. This feature can be distinctly traced in the figozed Mst {JEig. i, 
VL T) on tbeeitenal Mddke, aa tbe peonltiinatB wboil k fteed tbioiigb tbe 
bwaking off of part of the last whorl. 

Tbe doliehophyll suture-line ia diatingnisbed by the rapid decrease in the 
height of laddlee in the direotion from the external saddle ie the auxiliary ones. 
Hie steep inclination of the external saddle seems to be remarlcabic compared with 
the deep external lobe, which is divided by a high modian j>rf>joct: n, Thr>s'^r>ond 
lateral saddle is directed on the inner side towards the umbilicus, badly iiuii¥idualised 
and only Indiatbuaj separated item the two or three following small anxUiary 
laddles. 

JHmeiuiofu of am adult tpecimen.— 



Hiifkl ol Um iMt «bM( n « 
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JjooaUtjf and Oeologieal Foiilion, — Juvavion Stage ; of the Ilalorites-IdOMBtoBe 
of the BMnlwMiig 8e»tio«L Hnabw ot ipwamwn CTMnined, 4. 



Thie globow ignmd diell ia «ditlt indiTidnal with tha Apertonl margb 
IMMUved. 

At tbo beginning of the hit wlunl the aiito ttoA external part are much ioflated. 
Later there ocoats a narrowing of the external part, together with a flattening of 
the sides, followed towards the end of the last whorl by a depression, which is con- 
oeoted again with tbo somewhat incrcasiog inflation of the sides as well as with a 
bnadening of the external part. The nmbilioal opening ia not conaiderable thongb 
ft comprises abont half a yolntion. 

3^ aperture of the mouth is ooatiaoted by the ioTagination of the maigia 
oftbedulL 

The sculpture shows stronf' ribs bordered by deeply cut intercostal furrows, 
the ribs fornung a slight concavity which opens anteriorly on the sides, and a slight 
conTexity t(nr«>& ttii interfor oa tile external part. In tbo median Une of the 
flKtenial part the lifaaire part ially interrupted on the body .chamber oast by a 
smooth band, whilst nt tlic beginning of the last whorl the shell does not ^-how such 
an intorruption, but the ribs aro continuous on the external part. The above* 
mentiiHted band on the external part is hordered on both sidea by a Uue«d»lilc» 
lino — the normal line. 

With reference to the divisions of the ribs on the sides the simple forked 
dMaton at half the height of the tidm U the role. Owing to the ejnmmiteaee 

thtit two nei2;TiT:onrin£» cliii^f ribs occasionally unite in thn vieinity of tlie umbilicus 
there ari«e foar*fold divided bundles of ribs. Ibree-f dd divided bundles are seldom 
ohvarved* 

Himeimotu.— 



ZoottUtf and Geological Position. — Juvavian Stage ; found in d^ris near 
Lauki, e.g., probably in the Halontee'LiaMetone. Number of apeoimeoi 

examined, 1. 

3. Farajtttatttes Stersbergi, E. t. ilojs., PI, V, Y'vj;. l. 

The figured specimen which may stand as the type of the species, possesses an 
obliquely elliptical outline, wUch ia oansed by the dcpresdOBB at Hie beginning of 
the last] whorl and at the beginning of tbe anterior half of it^ But we can recognise 
no epe^fiio cheneter in thia leatan^ judging by the ezpaiienoe gained in the caw of 



2. PAiAJiTTAmn Lavkabvi^ el ICoja., PL T, Pig. S. 



Dianxtcr ■ . 
HtiKbt of thclMtwbol 
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MahrHeaproofointAtillPanfutnitet Skn^MU We are tberafon indbed to 

assign two fragments to Tarajuvavitet Stembergi, as they agree in shape and sculp* 
tare with tbe^pe specks, from wliioli bowerer they ve distinguiebed by thdr 
normal fofn< 

Tt ri ;rro fly umliilicated shell consists of widely embracing whorls, which are 
ako liigliei than broad where they arc still chambered. On the anterior half of the 
body-chamber whorl there is a disfinct eompressiou, coauutttd with a currtspoudiujf 
OBRDiritig of the external {mrt. Kxtremdy insignifleant and MSToely notiocabto 
is the opening; «>gvession of umbilicus. On the dther briud tlm fi<5ur«l specimen, 
wliivh is the <Hily one well preserved, shows a diituact inflexion, or it may be described 
w « very sharp bend on the external aide, near tbe aperttue. It baa almost the 
Bpp<^ManL'e as if burn an iiuliviJual, or pcrLaj)* a iiatboiof;ical abnormality csisledg 
for on this apparently compreaaed part irregularly miming lines of growth an 
obaemUe on tbe cast. Tbe margb of tbe aperture itself it not preeorved. 

Tbe aonlptnre at tbe beginniitir of tbe laat whotl is ratber eiowded. The 
jinmerous, distinctly formed transvorso ribs arc separated from one another by ' 
intertoiital furrows which arc as broad an the ribji. Oa the body-chamber whorl the 
rib^ at well as the interoottalf tmron, inereaBe veiy laj^dty fa widfli, ao that * 
eftasiilcirible contrast in the strenEjth of tlm ribbinj is slio^rn on the last wborl. 

The divi&ions of the ribs occur at varyiug hcigUta on the udes^ sometimes in 
the Tieinify of the umUlioaSt aometuikes in tbe middle of the aides aad somelunfls 
l>H?yond it. The bundles of ribs arising out of these divisions are mostly four-fold. 
More rarely tho riba are only singly divided; in these the bifurcation always takes 
plaee only beyond tbe mdddlB of the sido. Tbe Yihanm nearly straight and only 
fihow a slight bend whose cioneavity is directed anteriorly. Tbe transverse scolptnn 
is slisihtly interrupted in tbe middle line of the external part. The two halves 
of the shell do not exactly correspond in their sculpture, the rib* oocuriiag alter* 
nafaly in tbe middle liuo. At tho beginning of tbe last wbiffl, <m the estemal part, 
tbe cast sliows to the left of the median smooth band a continuous longitudinal line, 
and to the right kuob-like swellings of the ribs which evidently oerrespond witb 
tbe loDgitodinal line on the other ride. Also on the margin of the esternal part 

bnc flattened knob-like swellings of tbe ril)s are noticeable. 

On the anterior part oi tbe last whoil the smooth area of tbe external part 
widena and oeoopiea ttie whole tridth of the greatly oartowed external part, 
immediately beiiind the contracted part of the shell near the apertnre. 

Sutures. — Similajc to those of the other species of jParajiMMvitet. 

;4 lUU. 

ir ^-'j.r <:{ la<!t vkxl . ......... n , 

l"akki^-.8 •*-«-. .■.•..ta,, 
WiMi«Ilb>iinWlicu I« . 



LoetHUgand QeeUfiul PoftiN««i,r-JniraTian Stage ; of the Hatoritca'Liifteatoiie 
«f the Bambanag Seetion. Number of apeeinem enamioedj S. 
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4 PiBAnrrmim FMtncAmia, OBoniAOH, PL YII, 
atiaiii, T41. nm. ^ 14S. 

Triui Ktigii«aiMr. ksii. Alnd. d. WiM.,Bd. CXdulL 

The original'! of Gri<>^hn''h's species are two aomewhat wcatbered, loose, inter- 
nal oastafrom Ruukia ^aiar' whiob Teiy probably belong to the same species u 
tito ifwtomm lying lufaw le fram BtaAiaig; tal tUiiibf no nMam tefoul 
doubt. It might in fact lie a question whether the species distinguished here as 
Farajiuavitei Jacqvim is not identical with Qiiesbaob's originals. As a correct 
dMUoDistotfiedoseielstitKMUpof fbetwofamaisfaqwMdU^^ I vDI. fai order 
to retain 11] ' name of Griesbach's fipccies, make use of it for the preseat one. The 
somewhat more slender shape and the finer ribbing of Griesbach's cast^, in oompari> 
m iri0k thoie of Pen^^MMwIlM Jaeqitini, indnoe me spaeSally to do this. 

The inner casts only possess a nanow umbilicus in eonM^acMeof tlM deep 
embracing of the whorls. The external part is inflatod and connected by a swelHne: 
with tho sides which ascend towards the umbilical margin.' The vhotk are 
Mowwhat higher thin broad. The transrerse sculpivo upw. the middk of flie 
ext{!mal part is, !n oonsequenoe of the incomplete correspondence of tho two 
halves of the aheU« interrupted by a band-like area. It coosists of fold-like 
iwndedfibi,e«poiittedVy Mtrrawinteieasitalfiinowtiiridohin fhefarooaiw mvoh 

the whorl turn from thn umbillcua only a Iiftle towards the anterior. Divisions of 
the ribs occur on the sides at half of their height or beyond, and bundles of ribs 
•mmgediiiaChzw-loiUlinHiiMf are preTakot. 8ob« of tlw diief rifai lonuing 
from tho umbilicoB aw diatipgiiMliod hj gMftter itniigUi, e^eoMlj OH ttie lover 

half of the sidea 

The body>ohamher whorl of full grown specimens is distinguished by a rather 
eonsiderable compression of the nlml ooenrring before the commencement of the 
widening of the umbilicus. This compression reaches the end nf the prstmor half 
of the whorl. Coinciding with the umbilical opening, which extends over half of 
tin laat wliorl, themagate ooenm » digfct dopwaiioii of tbe irhoil whiok nubM 
its culminating point with the ■''ifrht inflexion of tho externa! part appearing at 
the aperture. The height of the ombilical wall decreases slightly as the umbilicua 

With reference to the sculpture of the body-chamber wborl : two-fold ribs as 
well as three-fold ones are seen on the posterior half of ii» whilst almost ezolaiiTely 
two-fold ribs occur on the anfafior haU. 

< I M piMd tlwM (Mto in th* abOTMitwl cssiiDemiiftiioD in Mat^riiti witbMt hAtiOf tfj kaowltdg* af tkt 
iMtlriiorl. 

* lo tl-jt {rust ricw, Fig. Si., the umbilial nuLri;iii Ins hem wmig]j rrprcMnttd u tantd apwMili. TlM OMW 
e{ tliu einani'xt npnMuU'.ion urfm traoi til* mtdUUtiiDoo ihtt on tbt antOTiaV kMhHli|l|lll tM IhS WS Sl 

th* lidM «M htokm «B, wbmby tU amUUatl aMgte if p«i«4 (0 iat oat. 
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Near tbe aperture the ribs unite over the eztenuU pnrt. Hera tii^ are aUo 
nuTover and itand oIomt togeiher. 

Parajovatfile* Feittmanleli is, m above mentioned, Tery closely related to 
Parajutariteg Jacqiiini. As (!istinf;uishing fondin^s, Tio^idrs tlio dimensions, tliore 
may be mentioned tbe flatter shape of farajuvavitet Fn$tmanleli^ the not iocon- 
aitoiaiU* MNBpnnlan of tiie bat iriiori and tlie appeanuMA of dim-fold riba on ita 
pOaterior half. 

8mlun». — ^The indistinctly doUchophyll sutur«<line reaches ita greatest depth 
in fbe flrst latsial lobe, whiob, like tbe two bahrea of the external lobe and tbe 

other lobes is onc-jioiutpd. The i;rf:riics.t. lit'Iglit is rcnolieJ by the slonds^r fxt^rnal 
saddle, which is followed by tbo other saddles, decreasing rapidly in height. Of 
auxiliary lobea tbera am t]n«a' to four beyond the tunUUcal maiglo. The lliiat of 
tbem has the least depth, whilst thoao f ollowiog towards the umbilicus increase in 
depth. Tho d(<p(!i of the gitNip of aoxiliaij lobe* ia nmarkable when 

compared with the lateral lobes. 

JNaHWfeM.— 



Locality and Oeologieal Fotition. — Juravian Stage ; of tbe nalorites- Limestone 
of tbe Banibanag Section. Nnmber of apeeimena examined, 6; and in the aame 
horizon near Rimlcin Faiar, 2. 

b. PARAJttTTvvtTKa JACWtxit E. T. Mojs.j PL YI, Tigi. 4—7 i ri. YII, Figs. 1-2. 

Tbe individiial TariatioDa to wbioh tbia qieeiaa in napoet to tta aiae as 
well as its ribbing is subject are not unimportant. ^Riere are, however, transi- 
tional fnrn^ between the extreme individuals wbicb aia figOKd hen, SO that there 
can be no doubt that they are sptKjiilcally identicaL 

Una speeieB ia doedy lalBted to PSara/aaaeifM JSnIiAmmiMI and tbe interaal 
casts of ParajuvavUet Jacquini are only to be distinguished from thn casta of Para- 
jntavitet Fgiitmantdi by their somewhat coarser ribbing and their moetly somewhat 
tUdker dnpe. AltbooH^ tb« extenttl part ia as a raile ronnd«d« it ia hi some 

specimens, as in the cast figured on Plaf<i TIT, somevvliat fifittoned. 

But a correct distinetion between the two closely related species is only posaible 
in specimens wUeb are f^tt grown and provided with a body-chamber wborl. 
While Parujuvariteg Feittmattleli shows, in oonseqneoca of the considerable com- 
proasion in tlm n ^ion of tho !)perture, an obliquely elliptic outline of the body- 
chamber whorl, the cuDipreei($ion in Farnjutacitei Jacquini, connected with nu 
extnofdinary ineNoaa of height, ocoors somewhat later, almost ooinviding with the 
umbilical opcnitifr, nnd tbe outline of tbe whole shell is not remarkably influenced 
by tbe compression which is principally confined to the narrowing of the external 
part. At tbe apertme them la an inflexion of Uw abalt wbioh ia atrongeat on the 
externa! part nnd through wbioh tbe luBMi of file tabe sttlfarB no ineoDsidenble 
oontcaotion (Fig. 4, PL YI). 



Height i>fl>wlMl«lwrl 
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While the inner wLorls show no Tariations worth mentioning in the strrri_r11i 
tad proximity of the ribbing, very important indiyidaal deriatioua ooour on 
flw body-chaulMr vliorL In ignM i, TL TI, Ibim vith f» amt 

doBe-set ribs is repros^nted. At tlie beginning nf thn last whnr! th\-> nprtiimcn 
•till abowa three tbree>fold divided ribs—tUii tbr««-fold diTisiou 'u tbe rule in tbe 
inner whoib— wbfash an tlmifeUowed by singly forM ifbi. Tvmida the •pvtun 
the ribs are doaer togetber and become finer and thre«-foId tllll OOOUr hm» iod 
theie, but these always follow nndivided single ribs. 

The specimen, namely. Fig. 5 of the same plate, possesses broader ribs sepwaMl 
hy wide intercostal furrows on the body<ohamber wborL Thc^ ribs are oolj mt 
the bpgitming of the whorl twice trifunaU', but otherwise, wit.li a sirju^Ir p-soop- 
tioo» only bifurcate. Tonarda the aperture the position of the bif urcatiou of the iio& 
It mow nd moM onhrainb. 

In specimen, viz., Fig. C of the same plate, there are only forked ribs, separated 
by Tesy wide intercostal furrows and therefore far apart from one another. Alao in 
fUk qwelmen, diatingnlahed by tti amall liwi tin poaStum of tlut divitton «l the libt 
ta more and more outwards towards the aperture. 

In the similarly small specimen, Fig. 7 of the same ptate^ the ribs are on the 
greater part of the last whorl wide apart and separated from one another by broad 
ittteroostal furrawa. Only kniMdi the apartttiv, vbara the external part widens 
again, the ribs become more nutnerous and are thns necesarily closflr together. 
There are no tripartite riU> m the whole circumference of the last whorl, but single 
ttDdi^ided filw aie bcM and thaiK to be obMrred. The pfadomiumt kind of tib- 
division is the l)ip<irtito one. The part near the umbilicnl npeniog Beeme amooth 
on th« oast, ao that the riba only bcigin beyond thia amooth area. 

la Vigon 1 «t Pbte VII a oomplete afodmen it lepfMeoted* wbteh is eqael 
in size to the last apedmen apoken of (Fig. 7, Plate VI), but is distinguished from it 
by much more numerous and oloser-set riba. Tripartite ribs are found especially on 
the posterior part of the last whorl, but also here and there in the anterior regions. 
The bipartite rib it here also the predominant one. The area surrounding the 
iimbillcal opening is smwth on the cast. In the median region of the ext^'rnal 
part the sculpture is interrupted by a smooth area where the ribe die out. Only 
in tlM fuemoat peat «f the hody-dwrnber irlwd the eaalpfam ooveia the eoKtomal 
part more or less completely. 

Suti$r*$4 — With respeot to the suture-line, the feature mentioned under sereral 
apeeiM of flm closely related genat SitUritn, 9it^ the simpKlleatfon of Ibe last 
alonfy Bet suture-linea^ moat also here bo Rtated to exist. Internal casts show 
more complicated sutures with high sleodor saddles and deep lobes, whilst the 
last sutures are distinguished by the widening and lowering of the saddles, assooiat* 
od with more simple indentations. 

roTiti-*etf (J with ForajutavUet Fetttmanteli important difTerenccs in the course 
of the Buture-line are scarcely to be established, exoopt that the lateral lobes in 
TmvtmMUtf JtietuM appear nmrly twi^poiBted mid that bejood tho nmMlieal 
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nai^a there are ia ParaJuvaoitM Hti$tm»iMi four, in Pan^finwHet Jacqtufii, ob 
the other hand, only two Auxiliary IbbM. 

IHmentiOM.— 

HeigU of tl« iMt wkott 9i» 

Width of tba qmHIit'nt So 



f,of(j!ity and Geoloyiral Pogi'ion. — Juvivvian Stage; of fhf. HolositM-IdlDeetOIM 
of the Bambausg 8«otion. umber of •peoimens eiLamined, 

6» TAMUVtxntm TnauoM, & Moji^ Fl TI^ Figs Si 4 

Like ParafmMvitgt FeUtmamttH and Parajmavitt* iufUhaiou$ tho present 
apeoies is also diBtinguishod by on obliquely elliptical outline of tho bodj-oliaBllwr 
whorl. But while in the aboTe-named two species the p(Kition of the strongest com- 
jwewion, respectively, of the expansion caused by it, is just half a whorl behind the 
spsBtwra^a dapreMMn lias inPoiw/iiMeMi lymhrlM lialf a vhorl beMad tha i^ertiin 
and the ^frongegt expansion is only a fourth of a whorl behind the apertrarc. Faro- 
juvavUtt 2)fn4alli shares with Farajuvavitet buddhtuetu alte rn at ing regions of de. 
peidoa and «ompmiloa« and both aiedistiiigdBlMdbj ttiiilieatvMiiVhiob appears 
on tlie aeoond half ol ilie penultimate whorl, from Ptn ^ t nnUm HMmmkU, in 
which only a single expansion occurs on the last whorL 

In the last expansion connected with a very considerable compression the 
pw ri oaaly widely arched external part narrows in Parajuvavitei TynddlU into an 
obtuse narrow arch and increiistis in width again towards tho depressed aperture, 
Tbtt strong pointing of the external part is not visible in our front view. Fig. 3b, for 
tiienam<]iakitontroooanin«hoantflTiar halfoe ihs laak whori. Hm gnaeni 
Bpecieg also baa tha lama aBcoinlMnoB a^ tiia nmbiliaal opaBinK w PafW/aaoajlM 
huddkaiGU$. 

intb rafsnDOB to tliedianMter of tibe sculpture tlMMaiii^ greater alBiUuftj 

however, to Parajuvaviiet Feittmanleli. The rather strong ribs are on the iimer 
whorls mostly tripartite, but on the bcMly^chamber whotl partly bipartite, partly 
tripartite and here and there even also quadripartite. In two forms to which 
tbe flguod one belongs, the ribs are oompne^^d together {oId*like; in two other 
tpecimejis, on the other baud, thuy are sniallec and aiaadi On tba estenial part tiia 
soulptuie is interrupted by a smooth band. 

SttiHm^-n» mtmtm dunm in tlw fllnitntlan lonn tiie pennltiiBiati) «f tii« 
strongly interlocking last suturo-linesi, probably oonRidorably reduced in heiglit. To 
all appearance the nitnie-lines Ijiog farther back might have much slenderer 
higher laddlfla and agrea wiQi theratuaa of idated speoieain awntial points. Beyond 
the umbilical ouu^in there are three small auxiliary lobes. The first lateral lobo 
ends in » deep point ita double point is an error of the draughtsman, who drew 
tbo point at die aide of tba extenudaaddle down to the middle of the h^ba. 

a* 
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IKHMMr » mm. 

B«igbl«(«teWt«feNlitak 
1UikMM«ttfMkiftirtml 

VHilitlltenDMBmihMt t ^ 

Locality a»d Geological Foiition. — JuTarian Stage; of the Haloritos-Limestone 
of fhe BamlwHMg BMtion. Hnmbw of qmntmiMi eTwmiiwd, 4. 

7. FASAJUTATirn Bsxahk^ B. t. Voja., PL YQ, Zlg. S. 

Ihif dendflr Com wematolwiiKNtdoBel^nlaMto P^^^ 

from which, apart fn>m its nuich smiiller size, it is specially distinguished bj tti 
regular otttline and by tlie fact that the external pari u mvet pointed. 

At tile beginning of Ihb last wlunl n&aU shell pmmwb « ntmnr, dightly 
flattoned eztemal part and flat slightly inflated sides, Tirhich after the commence- 
ment of the umbilical opening become still flatter, increasing at the same time in 
height. The external part widens again towards the aperture without becoming 
flatter, flliough the umbilical opening dosB not expnod widely, it flompiiNs luMT- 
evcr more than half of tlic last whorl. 

The sculpture consists at the beginning of the last whorl ot closely-set tine ribs 
vhiflli fntk at Tarioma lutgUa and an itiaag and iminded at thdir npfw end. 
These ribs are mostly arranged in bundles of fcnir ur five. Rils w hicL nre tmly onoe 
forked are rare. The soulpture is interrupted on th^ external part and shows a 
thread-like longitndinal line at tbe beginning of fbehat wbod. iriiieh aoan. diiappean 
agab and which does not ezaolfy fesop to t b e m idd l e of the exterml part bat j]ioliii« 
aomewhat towards the left. 
* With the beginning of the umbilical opening, especially on the sides, tbe ribs 
become broader and more fold-like, the inteieottBl furrows increase in breadth and the 
forlccji rihs nre not distinctly joinwl (o llie strong chief ribs but run into thfi broad 
intercostal furrows of the chief ribs, without any strongly marked boundary. On 
the anteskiv part 6t the last whaci, where the external part widena again, the riba, 
which have been interrupted up to tliis on flie externfil piirt, t-los*; complffz-lj', form- 
ing a short arched external lobe in suoh a manner tbat the ribs which hare again 
beoome mncb stronger and Teiy distiaetlj marked on the aidea reaeb their gieataet 
strength in the middle of the external part. This therefore evidently shows a tend- 
ency of the ribs to close together and to beoome stronger at the termination of the 
body-chamber wliorl. At the aperture the shell bends slightly over towards tbe 
lamen of tbe tube. 

iSatHrea.— Not knoim. 
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Locality and Geological Poft7(o».—JuvaTUn Stage ; nf thn Hftloriton Timcntoiw 
of tbo Bunbaxiag Sootioo. Nnmbev of speaiiiieitt euminied, 1. 



That fbeae tpsotniMit bcihmg to a ■peoiet whieh is dbtiiigaiabed hy an 

extraordinarily small umbilical opening and arc not to be regarded as incomplete 
examples of a form with a wid«r umbilioal opening, is etpeciaily proved by the 
form. Fig. 8, which is provJdad ^th a contracted aperture. But that also the 
two otbor specimens, in wliich, it is true, the aperture is wanting, avB almost com* 
pletely full grnwii individuals, is se-n in the closing together of the ribs ir\ Hio 
Msuljpturo of the external part, which in I-'arajucavitet begins as a rule^ onlj in the 
laat part of tbe laat wborl in natoieindlTidnala. Tbe tiro*pwim«it>, munijt Figs. 7 

and S, rf'jircsent a somrnvhat sm.ilirr flatter rarirtT, with flnttrr rxternal p;iff., 
whilst the form, Yig. 9, belongs to a larger, thicker variety whose external 
part it more nnuideda 

The beginning of the opening, which comprises the anterior half of the laat 
wborl, but is only associated with a oomparatively slight widening of the umbilicuii, 
is vemarkable on the sides for it« oompression and on tbe external part for its 
Darrawfaig. As a rule there is a widening towards tbe apertun again of the ezter> 
nal part caused hy tlio depression which exists there. 

With reference to the sculpture, which oonsiBts of strong broad ribs with wide 
tateraoatal fiiiroin» the fonn Npnaented in Pjg. 7 is dietingnidied by tbe 

strong benJins; of tbe ribs on tLe sides. The bipartite rib is tlio prcdomin.int nne. 
Through the joining of tbe stems of two neighbouring forked ribs there arise bundles 
of qmulripartite ribi. Tripartite ribaaie eddom obierved. Tbe largo specimen. 
Fig. 9, shows mora faintly developed and mofe fold4fte ribs in tite eompraaed 
region of the sides. 

On the external part of tbe inner whorls and on the greater part of the body* 
dmnber wliorl the aonlptare is intenropted, a condition which is connected witb 
the alternate appearance of the riba coming from both sides. Only in tlie I;i?.t fourth 
of the last whorl the above<mentioned closing of the ribs takes place, which is at 
tbe aame time aaaoohted with tbcfir etrengthening. 

5i<^Mr»'».— The simple fijrm of the sutures, nhiL-h keop the middle cDurse 
between braehyphyll and doUohophyll development, might be traced to the fact 
that the autona, npnaented in Fig. 7, are the laat whioh immediately pr«>oede the 
body-clinmber. The type of suture is the same as in the other gi>eoies of Para/ttmt' 
vUet. There are two small auxiliary lobes outside the umbilical margin. The two 
halves of the external lobe, as well as tbe lateral auxiliary lobes, are one-pointed.' 



13mI tti lital U* hM two ptlBti iasar IBoiMjiM b4a»M sa MiwM tt» gMt 



b. pABAJCVAVlYEii LUUOLPI, E. V. Mujs., PI. VII, Pigs, 7-9. 
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9. PAEAJtJVif ii£S UiNOH, E. T. Mojs., PI. Fig. 6. 



Ibis form is closely allied to Fart^ueavUet Ludolfi^ and is perhaps only 
anawtjortbatsp6clM> Bnt tt no tnosiUood fiiriiw btb faianrii, and Dot oolj ite 

smaller aze but also the finer and mooh more closely Eot sculpture may be taken 
as distinguishing feature^ it Nema to moadTiaaUe to legaid Parc^itvavUM mmor 
as an independent tomu 

Vbo atightly oompressed shell, provided vith a rounded, not very wide sactenMl 
part, po«»»«se« an umbilicus which is proportionally widf? and only has a very small 
umbilical opening on the anterior part of the body -chamber whorl. The stronger 
compnarfon ot the ivluMl wUoh oooim In oSm ^paeiM tolim MMrMty indioatad by 
reason of the small umbilical opening. Towards the aperture, however, there is a 
alight deprawioa of the whorl eepecially noticeable on the flattened p<fftioa of the 
wUiHial partt Tho """g^** of fha spoituiiB ii not pmoFwd g but fiwn ■ohm fiMi^ 
mentary remains it is to be seen that the tube has also in tlM {Bwant apwdet nndav* 
gone a narrowing through the inflexion of the aperture. 

Hie bondleB of ribs arising through their diviuon comprise furcations 2 to 5 in 
number. In the bundles, whioh aro more than tripartite, the first furcation ocouia 
in tho vicinity of the umbilical margin. The otbor furcations aro beyond the 
middle of the aides. On the inflected part of the aperture the ribs arc distinguished 
by gwatar flnenmnitdaaioweiBwidedeenjitfan. On the eslenud past tbe aeolp' 
ture with alternating ribs coming from both halves of the shell is slightly interrupted 
in the median line^ and the tendency of the ribs to oontinoously cross the 
•zCanMl part ia only ubihUBJ intlMngbnoEtiiskpairtan. fiitemipted/ihs ana 
■tn ban prodomlnant» naodated vitb iidnt«myitod onM wfaiob imgahud7 Bltar> 
■ato with the former. 

Suiurei. — Not known in detail. 

Dimenaions.-. 



Tneality and Oeologieal PotitUfn. — Tuvarian Stage; of the Haloii(aa44llHHfeOM 
o£ the iiambauag Section. Nombex of apeoimens examined*. !• 

10> VAUJvrAnsMB Bnainn. BL r. Ifoia^ PL X» & 

By ih diiMnaionB and the airmgib of Ha aenlplaiv tUa apeolea abowi 

the greatest resembbnoe to Parajwmiitet minor, from which it is, however, distin. 
goiahedby tlugfwterexpanaionef tbenmbilioaiopeiungaiidUM gnatac width, of 
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the ambilioTU canted by this, M wU u bj the alteiBAtiiig apfWiMMO of ttnn^ 

developed principal riba. 

The small shell possesses sHghtly flattened aidM and a flattened CKtomal paH* 
•apaistcd fmm Uie sides hf rounded margins. The nmbilicnu is already proj)cir- 
tioaaliy wide before the beginning of the ambilioal opening whiob oompriseB more 
tbaa di» aalariM balf of flw MjHAaaliv wluiirL 

The sculpture shows striffi-Iike folds, which, however, van c mrwbat through 
the ooonrrenoe of isolated, atrongly swollen riha. ^Diese stronger chief ribs are 
specially riiowB in fbe poetarfor taU of the laat wboil, but also liem and titera on 
tbe extreme anterior part of this whorl. The paired division of the ribe is also ia 
this form the predominant one bat tripartii *- rib=i also occur. Two neighbouring 
•tem ribs sometimee onite on the lower half of the sides, whereby bundles of four to 
five divisions atbe. 

Tlip intercostal furrows increaBo in width towards the aperture, so that the ribs 
are now wide ajnrt from one another. Liaes of growth nuuiing parallel with tbe 
ciIm eeear abo In thb leglaii. 

On till' c xt' rnal part the sculpture ou the postorior part of the Inst whorl is 
•lightly interrupted by the alternation of the ribs ; but on tbe anterior half of the 
last wliort die lilie ran ia nndiniiolahed streagth and iinint«ruptedly aoieai tto m» 
temal part. 

^atarM^— Net koown. 



JHmtntioni.— 
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Locality and CMofM JWfANi.^irraTJaa Itage ; of the HaktBeaJimeifofle 
of the Bambaaag fleotioa. Nmnber of speoimens enmined, 1. 

11. Pabajutavites lirDDHAlCfS, E. V. Mojs., PI. Vlll., Figs. 1 — B. 

The inner wborl% excluding the penultimate show normal outlines caused by 
tbeir regular giowib. "Where ibe theU-dianieter Is 10 nun. Ibey an alieady h ig her 
than th^ aie wide and possess a well-inflated external part which gradually passsa 
over into the sidoa which ascend towards the umbilical margin. The whorls are 
almost completely embracing, so that only a very narrow umbilicus remains open. 

The body.oIiamber whorl takes an obU^oely elUptioat form in contrast to 
tbe inner whorb and shows in its antmor half a considerable widening of the 
ombilious caused by its divergence towards tbe aperture. lUcea as a whole tbe 
body^flbamW wlioiii, looked at from the aide^ affeai* egg^^hsfed, wkevebgr tlie 
aperture of the shell ooircidea \nth the longitudinal axis of the egg. Tb.c greatest 
compression, whiob is connected with a very considerable nanowing of tbe extomal 
part, lies tbw oppodte the moutb, balf a wbeil baekvaida. this eoniiniaBiaa» as 
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uMy be seen eapeoially on Uie ioioomplete example ot the body^ohaiober in Fig. 3, 
M preceded b j u infleoted portion, in which tlie bnadth ot 4he exteraal part 

Tisibly diminishes. 

In the anterior half of the body>chamber whorl a depression as^nin occurs 
foUowiog which (he breadth of the external part gradually iacreoses asfaia towards 
the •pertnre. At the mouth itself a slight ktenl and extanal inflaiion of tbe 
•holl towards the lumen ot the tube takes place. 

The sculpture consists of very numerous, fine, transverse ribs which on the 
Inner whorli in the niddle line of tlie eizteroal part aeem only to tie very elightly 

weakoned, so that they almost oontinuon'slj' cross the external part. The bundles 
which arise from the manoer in which the ribs are forked are tripartite to q[uadri- 
partite. ThoebroDgw aten^rilM of the aimple bnndleak lunravw, deae tofBtimr in 
the ragko of the umbilicus with their neighbouring lilwii wheseby pdia of bondlca 
arise oompoeed of two simple bundles of ribs. 

On the body-chamber whorl there ia as a rule on the external part a more or 
lew pronoaooed interruption of the sculpture. In some forma, as, for iaitaiioe, 
in that rcprpsented in V'lc^. 1, there arises on thn s*ro; %;ly pointed external part a 
keel'like, smooth band by which the tranBTerse sculpLiire uoming alternately from 
both halyea of aheU it intcrmpted. Oo die right aide Chia band, confined to 
the posterior third of the body cliamher wliorl, is bordered by a fine ineised line. 
The ribs close together a^ia on the external part, towards the aperture. The 
lateral aeolptore !• likewise aubjeol to ■ome Taria^ons on the body>ehamber whoil. 
In the typical specimen, Fig. 1, cobMHlUBg vitktlie cuinm vtioement of the narronil^ 
of the external part the stem-ribs are conspicuous. They are wide apart from one 
another, increase in breadth and are swollen, knob-like, at less than half the height 
of the aides. The oonaidemtdy widening intercostal foRowa, howeVW, NBMin 
smooth, without showing separated secondary ribs. Only towards the outer margin 
the inserted s^ndary ribs appear then again, but disoonneotedly, witliout being 
Titibly joined to the etem^riba. Vnm their ihort oonrie and their podtion these 

secondary ribs remind us of the niarijiual knobs of Haloritea. Towards the aper- 
ture the oooneotton between the primary and the secondary ribs is again noticeable* 
but the primary ribe are eloiKr togoihor and appear therefore more nnuermis. 
Specimens with remnants of the eheU prwrved (Fig. 3a) show distinct linea ot 
growth on the broad stem ribs of the compressed portion. In other speoimon<( ax, 
for instaaoe, iu the variety represented in Fig. the conneotion between tlie 
primaiy sind aaooodaxy lUw is, it is tme, not braken aa in tbe ty^oal foaoat bat 

the secondary ribs appear flattened and indistioot Bfl eompaied with (Iw piinaiy 
ribs. The bundles are mostly quadripartite. 

Sutmr^.—ThB 8atnre>line shown in Tig. 3b ia taken from the aeptam im- 
mediately preceding the hwly-ebambtr of a full-grown Si>eoimen. It is reduced 
in height compared with tbe autum of the preceding chambers, so that the 
ezteimal aaddle espedaUj aeans to be greatly widened at iti base. Tbe saddles 
aftb on the whole; slender and the lobes wide. In tbe yontig tbe dentioolntion is 




TKOPITOIDEA. 



S8 



Tery weak, so that one might almost sfeak of brachyf hyll deTolopiiiaiit 0). 
Hw (Dtitrea take later tba doliehopbjll iMtm. 

The two lialves of the external lobe, separated by a rectangular median projeo 
tioniaa veil a» the other lobea, am one-pointed. The ext ernal and the first lateral lobe 
naeh aboat the nine depth, (^ttide the umbilical suture are one to two auxiliary 
lobes. The external is the highest of all the nddki» but the height glvm 
to it in Fig. 3b seems to bo somewhat exaggerated. Aho the rlotails of the highest 
I>oint in the saddle are so far incorreoUy represented as to show that no furoatioa 
Into tiro Wiiuliea of aaevly tlw Mme beiglit ezista. Theex(«nialaw]d]eeiidfl,iiwce> 

over, as in the othnr specins of Parajucarifes, with the principal stem, undivided at 
the top, whiUt below the summit of the saddle, on the external part, a larger i»Vf (|[ 
biudi fraea itaelf , vhidi in the drowJng haa bem dmwn too lUgh. 
Tbe length of the hodj^ehainhtf oomprina m enttoa lAorl. 



Damdar •«*«,. ......eiM 

Height of a»lMtt»M tt , 

. 4. » »§, 

wii*b«ra*HDiiiiM i . 



LtMiUgtmd Geologieat Fo»ition.-^vnfiuxBb»ffit of the Ttatuwiiw-IJirMWtoiiii 
of the Bunbisag Seetioii. Munbor el apwdneaa exNuinedt 8S: 



IS. PABAjmrATitM BitauxssKAtt B. T. Moja„ fl. IZ., Pjgi. 2, 9, 

Tlie spfoios lioro descrihod, which of all the forms inown up to the preaent 
time aeema to be the one most closely related to Pon^uvaniet Blau/ordi, is distin- 
gniafaed fkom fliat species, aa wdl aa &on ell otbar apedea of the genus Far<yu- 
vavitet by the proportionally widely opened nmbilious. In contrast to the narrowly- 
nrahilicated chambered casts of other species, the umhilicuB in Parajucavitei 
Sloiiotkai is already pretty widely opened on the casts of the inner whorls. After 
the hegimilag of tiie vnibQfaMl iqpealaf » whkli b eouneoted with s atamiger eom- 
presgion of the sides, the vrldth of the umhilicas increase in a greater degree on 
the aotetior half of the mature body-chamber whorl. On account of the relative 
^th of the wnbitiooa of the imier wborla the vmbilieBl opeoiog ia not w atrikhig 
IB its appearance as in species with narrowly umbilicated inner whorls. 

The two figured specimens somewhat differ from each othn in the outer form 
ae mil aa in die ornamentation, and are to be legaided as varietiea of one 
apeotea. The nanrower fem. Fig. 3, PI. IX, poasesses more numerous liba 
and appears in conspqnence more closely ribbed than the other (broader) one, Fig. 3, 
which is provided with stronger riba f(dlowing one another at wider intervals. 
Slight diffareaoae between tbe two ▼aiialiea elaoesiit ia raferenoe to the mode of 
division of the rihs. The tripartite division of the ribs prevails over the bipartite 
in tbe more finely ribbed variety, whilst in the more ooarsely ribbed variety the 
■aveM <tf thia takea pUwe. IbephMieof AirUoD hi the hitter, lowaxda tbe end of 
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tlM ]Mt whorl, U farllier wtwwOa, and not xmSf tke diTMou amma the character 

of intercalations in both Tarietii ^t. 

The ribs coming altemaitelj tram both halves of the shrll are interrupted on 
tho eztemal part hy a nqoth bud, whfah in the coarsely ribbed variety iooreaaea 
in width on tho antenor half of the last whorl. Whether the ribe otoae iogethM 
on the external part near the aperture in this variety as is the case in the finely 
ribbed variety. Kg, 2, cannot b« determined on acoouat of the inoomplete pi«* 
•emiHm of the tpeeimen repreMitBd in Fig. 8. 

It most he remarked, Lowercr, that after the beginning of the divergence of 
the umbilical margin towards the aperture the aide^ in their lover half, loee tbo 
iuflatioik wfaidi they bad diown before and beoome quite flat. 

Variations in size are also to be observed in Parajuvavitea Stolietkai. Iben is 
a nearly cwnplete finely ribbed speoimen, provided with a body-cli amber whorl 
41 mm. in dumeter, in vbick townnk the anterior end of the last whorl the ribs 
en the oitomal part clo^ oompleCei^ ftogaHier. 

AtfttTM.— Not known* 



a 



.***"••■*■••• 78 mm. 
BMklilatlktbMtifM s, ° 

Locality and Geological P"»i7/on.—Javaviau Stage; of ttiA TT^^^mri^^) a-TJm^rt 1ll^lr 
of the fiambanag Section. Nu:iiber of specimens examiaedt 6. 

13. Paka^UvatITeb, n. f. ind., PI. TX., Fig. 1. 

The last whorl of the specimen figured belongs for the greater part to tli 
hfldyHsbamber, but as the entBrior half of the body-chamber whorl is wanting it 
cannot be determined whether we have to deal with an Ineomplete fall-grown, or 
with an incomplete young form. It appears, however, a.s if the umbilical 
opening would begin near Uie anterior brolten margin, for the sides become here 
flatter and the eonrntoxe ef ttie nmbilieal maisin aeema to change its ;courae. 
Tn that c.ise one would be dealing witb an incompletely-preserved full-grown apeei" 
men which might be related to PanijitvavileB Jacquini. At tlie beginning of 
the last whorl the thiekeem it still greater than tiie height, but at ^e end oC 
it (where, as mentioned, probably the umbilical opening begins with the 
compression of the whorl) this condition bas ebanffod. The hei^'ht has become 
somewhat greater than the thickness. The umbilious is open and proportiooally 
wide. ' 

But the most strikins: fcsture consists in the conspicuous sigmoidal curvature 
of the ribs on the sides, which are narrowest near the umhilioal martrin ;ii,d 
ineiease eonatdetmbly in width towards the outer margin. The intercostal "furrows 
are very wide, so that, .ih a rule, bifurcafed ribs are not very numerous. 

An interruption of tho alteniately.«pp«ariug ribs takes place on the tninentpd 
external part as far as the ehamheiei ^ of the aheU extends. On the body. 
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ebamber, on the otbar band, tbe xiba close together in the middle of the external 
part in a pcdnted aof le. 

Sufttre». — Saddles and lobrs havf a bnichjpbjrll dAatioillAtioiL Theft tl in 
auxiliary lobe ouUide tbe umbilical margin. 

J)imen»ioii$. — 

Di»nirl«r ••■•••<•. (,aM mk 
Bright uf lh« lut wboti •■•••....If,, 
TkwItnrM „,.•.• «•... >«a.l4H 

yv\¥.h rf tki' emhifiom 4^ 

Locality and Oet^Offical Po*</<on.—JaTariaii Stage; of th« Halorites-Limeiitoiio 
at the BombaTiag Beotkm. Kumber «f flpeoimeoi emniiied, 1. 

4 fVTAnu»» J$.T.Moj8., Ct Cej>balopodeD der Ballatatter KaUw, Sd. II» p. 74. 

The gt<DU9 /mcom^m in the wider seme (or the *' Juvaritinu?, " as mnv pro- 
bably be said wbea tbe knowledge of the group becomes more exteodedj is iepce< 
•ented ID die Indian trial by some indetenninalile remnanla of Juvmttet, a. str., 
coming from the Daondla beds and the Ilauerites beds, by some species of 
AiiiitoinUeii and finally by a peculiar type allied to JuvaoUet, s. str., which will 
bear the designation Ofi«»baekile». This new sub-genus is distinguished by luar- 
^nal knoba, wUoh already appear on tho chambered whotla. In aeveiil spades of 
i/ispori^^s and J»oio«M7« such marginal "ears" sliow themselves on the body- 
cbambere of adult iodinduals ; but in OriubachUet these marginal " ears, " as above 
nentidined* aire also prceent on the Inner, ebambeiied oast*. 

Orietbachilps ItTeileyanut may be taken as the type of tlip genus. Tu the 
M^iterranean trias the genus is likewise known, bat is very rare (6. Ka$tn9ri, 
Ceph. dar Hallst. Kalka, U Bd., p. 96. <M. OZOn.. Fig. S). 

Whilst the sutures show tho closest relationship between Orietbachitea and 
Jutavitei, the presence of marginal knoba in the genus Orie$baehUe$ indicates a 
certain morphological agreement vifh 1aia'b*bearing forms of the group of 
Sagenitet reticulati, fintm wbieb, bowatiflir, thay aia dJatingulBbad by tlw abaenea 
•f kogitadinal atiias. 



a. AH AI0MITB8. 

It JUTATTPts (AKATOiaraa) unatSMvam, E. v. Mojs., PL XL, Fig. 1, 

This species is allind to Analomitet rotundv* (Ceph. der Ilallst. Kaike, 
Bd. II, p. 98, Tsf. LXl.. Pigs. 6, 7, 8, »; Taf. LXXVI., Fig. 11; '£&t OXCVI, 
Fig. 11). £ram wbldt it ia diaUngabbad eapeoiallf by Um diaappeaianee of fba 

paulnstomc ribs on the body-cbambcr. To this latter belongs about half of the 
anterior part of tho last whorl, on tbn fi^nrtHi speoinum* so that at least half a wborl 
U atiU raiting. Speatmana with oompiL iti^ preaarred bodj-ebaabBr might tbara> 

Mi 
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foM ahow no paolostome ribs at all oa the hut whorl by which they ooald fote* 
sbidcnrtbe Apposnnos of • /nMv^lwCramtlie gnmp tilwttmpH, 

The present form agrees perfectly with AnalomUes rotundua in its outer shape ; 
bat some defiatirau axe ahown in the sculpture of the chambeiad part of tha 
abelL It fa lint to be ramarlEed that in Jbtaiomit^ tamSaiikffeiutt tiie ribs are 
more numerous and much finer, thereby the interaostal farrows become narrower 
and flatter. The rih heliind the paulostomo furrow is more strongly infiatc^d. On 
its posterior side two furcated ribs a& a rule free themselTes, so that it beoomea 
tripartite. Owing to the fact that the forked rib preceding it jouia it towaidt the 
WnbiHcal marsrin a bundle of quinqueparfite ribs may arise. 

The number of the paulostome furrows occurring in the circumference of one 
wliorl mint hare been oonsidenUy greater iSbm to JmalmUtt rohimhitt far to flie 

posterior half of the last wLorl in the specimen figured four panlostomo furrows 
are still to be seen, whilst in Analomitee rotuadiu three to four jpaolostomea otdj 
oeoor to flie eirenmfeienee of a wbole irhovl. 

Tlw llttmber of the ribs and the mode of their division vary in each area 
formed by tho paulostome. The prevailing tendency is that the ribs which at first 
fnroate outside tho umbilical margin undergo yet another furcation farther outsidci 
vlMMnby bundles of tri* to quadri-partite ribs arise which likewise may fuse at their 
base on the umbilical mari^iu. Tlie panlostomes are divided by single ribs of 
normal strength. After the disappearance of the paulostomes the above-mentioned 
mode of diTbUm of flie tiba beoomes pievailtog one. 

The transTprsc sculpture seems to he slightly inlorrnpted on the middle line of 
the external par^ though the ribs come from both sides correspondingly (not alter* 
sately). A digbt veokening is also notioeable on the stronger ribs preceding the 
pmlostomes. 

Suture*. — Not known in detaiL The degree of dentionlation isabont the i 
ae to JstaiottMtt rottmdut. 



■ . , . SiMb 
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X<welj<y «Ntf GeoIeyJM) JpMMMi.-^]IUDi^ 
Bambanag Seetian. Numbor of ipennMaa — "■{— J, 1. 



2. JTJVAvrrKs (anatoiiitbs) bt70£Nii, E. Mojs., PL XI., Kg. 8. 

The small chambered cast, with outlines similar to those of Anatomitei Caroli, 
shows in the circumference of the last whorl only three paulostomes, which are 
however tatorably wide and dittded by nnforked niddto riba. The fonmeBtof (heae 
paulnstomDB is only recognisable at its commencement on the anterior broken 
margin in the vicinity of the ambilicna. The aomber of the ribs oocorring in the 
aieM betmea fbe penlottoiiiea ii m t«ii7 oo B e Mwi ible one, ai abow U t» IB fln^ 



Digitized by Goqgle 




TROPITOIDEA. 87 

ahaqjMxlged, little rib« axe preMnt ia tbe Bisgle liuitdlaB of ribs. It k foitber 
nrf BOteworthy tint beibiod tiM lint fMNilMloim* ra ih« pasted Um hit 

whorl tbe bundb of the ribt hai • d>aill*like appearance, but in the next following 

anterior 'bundlo this is not the case. Such cliain-ribs have elsewhere been ohscrvBd 
in the group of Anatomitet intermit tentet (of. AHtU.Freehi, Anal. Hyppolili, Awtt, 
diMiMfafM. Jaai. BtfHald» eto.) 

"With the exception of stronger paulostome ribs which cloge together on the 
external part, the riba of the bundle* occur alternately in the middle line of the 
external pert. Tbii intemifrtjbii of the lib* nuM like e •mootib bend ttnooKb tbe 

whole length of the bundle to the paulostome ribs. Tbe llirfttltilTW ftf thft pMlVlltfflniP 
furrows is obliqudy inolioed towards the anterior. 



numkm U-lm. 

^^■fOtMnkicl M « 



ZotMf mi OeeioffiMt PectHm*.— Omnlo Stige $ pjiitbed in the SMnella 
bedft of Bimldn f^u. Number of epeflfanene 1. 

8. JovATiTEs (akatomites) caroli, E. v. Mojs., PI. XI., Fig. 2. 

This Bpedee is oomfarable with Amatomite$ tuiroiimdat and JuatomUet 
Brochii from tbe Jnliu depoiite of tbe lUttbdsteln, near Anueow* 

Jmtomitet Bubrotuudug 8hows special resemblance to the speoieB here 4e> 
scribed, agreeing with it nlso in the outline of the shell. But thn number of the 
paoloatomeB ua well as tbe number of tbe riba occurring in tbe areas between tbe 
peoloatoinee dlfior and tbni neooMltate tbe f onn lepnMUted betaig made en 
independent species. 

In tbe dioumference of the last chambered whorl there are four paulostomes 
dMded by onlorked middle ilbi. Tbe ditiaioa nt ttie bmdlei of ribs between tbe 
paulostomes is eleven- to twelve-fold. The ribs appear to bo very narrow and sharp- 
edged, and tbe inteioa«tal furrows broad. The paulostona ribs as well as those rib« 
nearest to tbem enrre over tbe eitwnal part with a oonvexity tamed eomewbat 
anteriorly. 

Though both halves of the shell are formed symmetrically and the ribs oor- 
re&pond in direction, they have, on tbe external part in tbe middle line, a slight 
intemqitiaii vUob to Ubenvbe tiitt binily taidleated in tbe panbMtome siba wbidk 
are more strongly inflated on tbe external side. 

Tbe pteoeding whorl, seen in Fig. 2b, appears as in Jnaiomitet rotumltu (Cepb. d. 
HaUat. Xalke, U. Bd., Tal. 190, Kg. 11), ezoepting tbe diatinotly developed 
paalostomes, to be smooth shelled, or provided only with faint Indie a tipaa ol 
tniMTersely running folds in tbeareas between the paulostomes. 

>a(li*U«id«Bal]<Utt(iKdk«,Bd.II,pp. lOS ud 10S.Tif. XC, Fip- 5m1 1ft 
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Atlww.— Not taunUa fa MiSL 



Dimentiont.— 

Diameter ....•■•fl nVb 

Height of the lut w)iorl ll't „ 

ThickoflSB itwit 13 ■( 

Width of til* nmbilkuf . . . . I'B „ 

LoCtilih) itn<\ Opohpical jPonV/orj.— Carnlc Su^p ; f^ilicifiodiilltlloSMIIieUabodA 
B. £. of liimkin i'axar. ^umb«r of 8p«uiaieili» examined, 1. 



b. aKIESBACHIIES. 



GBnaBAOBixiB IfBUsaTAirDa, Stoliozka, PL X., Pig; S. 

liMS. AvmotiHei VtHifmut, Btolicika, 6«aloi;ie«l Soctioni «cro«( tko HimiiUyao Monataia*. Mta. 

li.-ol- Si.TT.'T r,l Iniil», Vr.L v., p. S4, PI. 1 v., F=i{. 6. 

HiuMUya-TriM. l-i-.rLn-KUi A'.uJ J Wim. Matb.-Baturir. CJ, IM. CI., Abt^ 1,'p, t. 

1898. S»gtnit*t Jitdltysmit, K. t. Jloj... c^^l-iiirpol'-ii l-f lUllmm^r KnJkf, Bd. 1!., p. 1ST. 

Stoliczka's original spcciiucu, Lure figured anew, leprcsetiU a uliamberod cut. 

The widely expanding shell only poMBSM a natfOV vmbQioos from whieh the 
overhanging inilafed umbilical wall rises rather steeply to the rounded umbiHcal 
nargin. The whorls are somewhat higher than wide, and are inflated moderately 
on tliA aidM, bat itmngly ao on the ezienial part, with fhe gtenteit width near th« 
unibilicnl in.nrcfin, 

Tbe ficolptuio is onl; faintly indicated on the sideft by very flat, scarcely per* 
ceptifalie fold*, of whoM iioaible mode of dinrion nothing doAnite eotdd be add. 

In contrast to this faint sculpture on the sides stands the tolerably strong and 
di^iiinctly ili>yoloped »culptare on t!ie external part which begim in fbe Bpinl of the 
margiual tubercles distiuguislitd by their remarkable sise. 

In the circumference of the last whorl iben ue fovfteen marginal tuboroleib 
while the number of the rib« on the external part seems to cxoccil fifty. Tlie con- 
neotumoltbo ribs with the marginal tubercles on the oxteroai part occurs only 
altennteV, there being intvmla offrain two to thiee libs without tnbefolea. Thia 

is shoM n in mch a manner that one or two rllis run out from tlie miirginat tubercles. 
The ribs on the external part run (forming a very slight antaiorly directed curTa* 
turo) nearly^ oontinaondy aonm fhe external part, in the middle line of wUeh a 
alight weakening of the ribs becomes noticeable. 

Suture*. — The cxistenoe of distinctly individualised auxiliary lobes, as well as 
the regular gradual decrease in size of each of the sutural elements in the direction 
of the nnbilieal autnce tern the eztemal pait ara amoiH( the featvrca which the 
prosont species has in common with other species of JuBatilet, espedally rf ^.hn 
group of JuvaviUi interrupti, as, for instance, JuvavUd interruftut, Jucaviin 
wMrfcmiffM. 
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The number of septa occurring in the last obambered vhorl, wtiere the shell 
haa a diameter of 92 mm., amounts only to nine. As in spite of this the saddles of 
ibm pMteriorly lying septa toncb the lobes of the septa vhioh tnunadiatclj nuMieed 
them anteriorly, the lobos and saddles are very lontf and narrow. 

The external lobe, which is somewhat shorter than the fint lateral lobe, 
oooupica^ M feiefln in the bent yitm, Bl^. Sh,aiMWBUflfftb)e bratdih. It:b divUM 
into two points by a broad, tolerably high median projoution wliieh is depressed la 
the middle. The points incline towards the sooceeding external saddles. Similar 
maSun ]no]eotfcM» «m found pretty frequently is JuwvUm, toA hnn ate Iwen 
obwrred in the trachyostracan genera Saloritei, Sagenitet, Tibelitet and Haueritet. 

The lateral and auxiliary lobca end ia one point, but the lateral lobes aL>o 
possess shorter lateral points, which added to the deep middle point produce a 
thveB-lald dtvitton. The number of the atncOisry lobea external to the umbilical 
margin amounts to two. Internal to the umbilical margin a third Aoxiliaiy lobe 
succeeds and a fourth meets the umbilieal suture. 

the nddlae we dtBtfaigiiiihed hjr ft gieet nvmhu of Ulend hiaiidMe, tvUeh 
IKM^ f (om the kng and itander ■tei^ Aborc they end villi tbne larger b^ipetSi 

JHmensio-ns. — 



Locality and Oeological Pontion. — Horizon and Locality unknown, probably 
trom the " Daoaella bed« " (dark lioMetone). Ifomber o£ apediaena examined* 1. 



Of this interesting form there are unfortunately only more or loiki fragmentary 
■peeimens before me, which are also partly distorted by pressure. To these 
belongs also tbo apparently 8lill completely chambered specimen. Fig. 4, in which 
the umbilical margin is, on account of the oompreaaioD it has uaderg(ue» more 
stnof ly marlnd than in dw oAer tmf^omU under oouidecatton. 

Tlie shape of the shell seems in the more inflated rarietV) Fii,' aijree m 

general with the outline of Orie$backUe$ Mediejftmm, while the l^picai form, Figs. 
4 and 5, pofiseoaea somevhat itatter aidei and a diitiiiot, aoba ng o l a r , iimbilioal mar- 
gin. The thicker rariety, as well as the type, is distinguished from GrietbachUet 
Mellryanti» besides by the considerably f?reater width of the umbilicus. But the 
nature of the oroament&tiaa coustiiules the most important distinction between 
€hiMMhiUet Ramd aid JMI«y«mw. Hm prosonoe of a strong wall- 
derelopcd BCiilpture on the sides of the shell in*y ia the first place be pointed out. 
A further striking feature of OrieibaehUet Satmi la to be foond in the greater 
nnmber of mnginal tobeielei. 

The sculpture on the sides consists of strontf, slightly Rit^moidal ribs \7hich 
iacreaae below the middle of the sidea by bif uroaUon or interoalation and which 



H«iKbt of til* U«t wborl 
TbiekoMi hub 



JlBlUDMi HUB 
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2. GEiE8Bi.ciiiTi» Hanki, E. V. Mojs., ri. X., Figs. 3-5. 
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are mostly ornamented on the margin of the external part by more or less strong 
maijl^nal tubercles. The increase of the ribe by diyision or intercalation is as ft rale 
affected in Ruoh a way that the ribs are only hif urcaiml. Bat sometimw tctpurU 
fte ribs represent one stem-rib runoing out from the nmbiUoal margin. 

In flw fngaM% rvpnmM is Ttg. 5t Tint only on the bft half of tlie abdt, 
a paulostomc furron' was observed which caused certain deylationR iu the course, 
and in the division, of tha soooeeding ribs. The paakatome runa radially perfectly 
atn^ht. Tlie anterfor pauloatoaie rib joiiii the nsxt fcHkming tteoi-Tib to fonn s 
pair of ribs which ouch cnnstitote further towards the external part a secondary |mn 
by bifurcation. The short rib bifurcating from the straight paulostomc rib, exeep- 
tionaily high above the middle of the side, takes a forward bend whick oorrespoitds 
iritli the liguoidol course, while the suooeeding Bteni'iib irilioh UhuoatM tomer 
than the panlostome rib is distinctly sigmoidal. 

The marginal tubercles occur on the inner whorls regularly on each rib 
reaohlnf fhe extefoal margiii. but iliey ava «Bly aUglitly deretoped and yepdoMBtod 
by thiokcniii'; of the ribs. Further outwards on the outfr whorU an aKcrnation of 
the marginal tubercles occurs chiefly caused by the stronger swelling of each ^oond 
rib. 

With nspaoi to the strength and closeness of the ribs on the sides. Figure 4 
represents the mid-point between the extremes observed and Figure 3 shonrs the 
closest ribbing. The ribs in the middle of the external part are more or less dis- 
tiaetlj ietotsnpiiBd. Thia depends upon whether the sculpture on the two bahrasof 
the shell exactly corresponds or not. Where the ribs distinctly alternate as in 
Fig. 6, the interruption in the middle of the external part is much more marked. 
At tlia Dune strongly swollen auoginal tolianlea it is not nea to meat with paiiad 
l)ifnrcations of the ribs on the eztemal part. 

8at«re». — Kot known. 

D*m«iwjoii«.— 'Riese cannot be maasnied on aoommt of Oie fir^mentary state 

in which the specimen'^ i r ir. 

Locnlity and Geological Postlion. — In the darTc slaty limestone of the Daonella 
beds of Lauka, number of specimens examined, 3 ; in the horizon No. 4 of tho 
Daonella beds of the Bambanag Seotion, namlwr of spadBMBB annined, 1* 



6. IscDUTES, B. Moj«H Cf. Cephabpoden dar Hallstatter Kaike, lid. 11., p. 61. 
1. Isovuns HAnauiHTS (StoL). 

laaS. O^irilii Smmkm, Ml, Vo. 4ML Mmntj •! Ia«i. TtL T, l.p. COb M fig. I. 
use. tttml09t WmurimiB, Ptnwr, fdMnMCfii Iwiim. XT, Tal. II. Ttisi. Vih%% ^ SSi PL 

XX\n. Pig. S; PI. XXX!, ¥ig. 11 

As already mentioned in the Introduction, it is not probable that this 
species belongs to the Aniiia Stege. It ia move pHibnble that XmoHIm Samrtmu 
ff^^^^A in • batiaan of the ajgiar tiiaa. But aa in tiw UaditeifanflMi taaa 
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FMrinee the genut ItevUte$ was found in the Oarnic as well m in the JuTavian 
(ImIo) deposits, it ia not possible to pfonounce an opinion frith letawoe to the 
occurrence or Tseulites Uauerinn* in any special horisonet thelnditll tarlM; it lOnrt 
be left to farther disooveries to solve the question. 



]Hl.AMtt«J7n»,B.i.|l4i, Ofbdhfsiw te IMMiilsr Uhi, Ba. II,»aV, XXZZfnt 
71(1.8. 11. U,U. 

llib imatl shell, prorided with a eompleto hody«diuikbw whorl and monili- ' 

margin, is related to the rar. obeia of Iteulitet Slimit fiiwn whioh it is oalf 

distinguished by its aome'what stmaller dimensions. The expanding moutb-ma^n 
is well preserTed. Near the aperture there are some tramverse folds croesing the 
■idw Md the flztflEnal pot 



• IMdtlM«f.KiW0ralMilriM9. 

iSMirMi— Hot hnowD. 



Batlit alttalMkvisri 4„ 

IhiikMaw r„ 

WMlhilflswUltmeika*«|wiit] t „ 



Locality mid GMl«yiMrf PeifllSNL'^auiiio SUge i ia the Orinoidal-Liuestone 
with TndljwwrM HieHcmmt bam BinlciD Vatar. Nuaber of apeoinMiu eamiaed, 1. 

6b BMiinEm. B. T. Moja., of. Cephalopodea der Halbtittet Kalke, fid. p. US. 

1. SienxtK^ B. f . ind^ f J. XL 1%. 10^ 

The extraordinarily high-mouthed form here figured is nafoftanately represented 
only by a tiiigle ipedmen whose praaerratfani ia not vetj faTmuahle for inveati- 

gation. 

The whoda era noie than twloe as high as they are wide, aod expanded, ae 

tiiat only a narrow timbilicuf remains open provided with a rounded margin. The 
aides are flattened and incline from the nmhilioal margin, where U>« whorls naob 
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tbab gmitart vUib, tmnidi flw ooiv migfai. The narrow eztermJ part ia 

rounded. Obscure fold«liko traoByepic ribs, running tolornbly radially, are notice- 
able on tbe sides. On tlw external part they undergo an increase, mostly probably 
ttOMd hy Ufunation. Ko interraplfott of (lie anilptare mema to ooeur <m the 

external part. The Irmgitudiual ornamentation consists of faint broad lonrjitudinal 
stxi», wLioh are not erealy disposed, apparently a oonsaquence of tbe state 
oC f W Mr r a tfon. Tlie tctsamm M well ts tbe brngitodbud onmneDtations are only 
TBiy slightly developed, and the present species reminds us, on aceouut of this fea- 
ttire, chiefly of SagaMea sasrwiff (Of. Oapbalopodan dar Hallatatter Kalkc^ Bd. II, 
Taf. »o und &6). 

Arf Nivt.— The pw MB w a tton of flie aoolptaie did net pecmit ol tha «it«ce>IlM 

being exposed more tban had already been done by the breaUagoS ot part o( the 
shell in the anterior portion of the last wborl preserved. 

There b e marked doluhopbyll deTelopment of tbe •ntovest eeneipbat as it 
occurs in the more strongly serrated Juvaviaa Sagenitet. Besides the three prin- 
cipal saddlea there may be still one or two aoziliary saddles oatside tbe umbilioal 
margin. 




ItMgU rf tU hit wtH tff . 

nii«kD«M „ n n .... IS „ 

Vidth of til* vmbiUeu 



XoouIiQr mmI €Mto^Mll Feti W eiswOMnie Stage; In the Daonelh beds o( the 
?finbf™g fiestiea (No. t). Number oCepedmena eumhied. 1. 

a. SAanmaa, n. L ind., PL X, fig. 6. 

The fig\ired completely-chambered fragment belont^s, in all probability, to a 
new species, but on aocount of its lacompieteneM it is preferable to refrain from the 
ImpidtiBii of a new specdlie name. 

The penultimate whorl completely resembles a species from the group of 
Sagenites inermia, for it shows only fine transverse ribs but not yet any indication 
of longitudinal striation, which gradaally gete strongly developed on the last whorl. 
The transverse ribs are also very well developed on the last whorl. Th^ ace diatin> 
guished by their sigmoidal curvature, as well as by the tendency to become strongrr 
towards the external part which they traverse oontinuously. The division of tbe 
tRm does not often oeonr bekw tbe middle of tbe aidea. 

Tho external fart narrow. The greatest width of the volution is attained iu 
the lower half. The umbilical margin is very sharply defined, the nmbilioal wall 
OfiMthanging a little. 

dMeres.— Of these only the large median projection of the external lobe, parts 
of the external saddle and of tbe first lateral lobe are visible. Tbe last is distin- 
guished by a larger median point, similar to that of liageaiie$ frineept and St^emitet 
refiMlefot. 
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J>imetuioM.— -Hot measurable. 

lM«Utf ami <?«0lcyidal Jo nflto Wi.— J nwiin la tbe lameatoMbefl 

with Pinr>coeera$ cf. itnptratoft No. 6 oC ttu» flgetion. VnmlMr of 

8. SAonrnn, n. t IhiU Z. Fig. 7. 

The fragment of the extrrnal part here figured belongs to an iinflotf iniinaMc 
speoim wbioh is ralated to Sagenites quin^epmetatu$ and Sagenitet Schaubachi» 
A ImMd Iceel-like band occupying the middb of Dm udflrmil pftit, vliieb ia boondad 
on each side by narrower and feebler bands and ornamented \rith tubercles, diitin* 
guishoa the present form from Sagenitet quiquepundatut (Ceph. d. Hallsk Kalke, 
II. Bd., p. 165, Taf. XCVII, Fig. 2, Taf. CXXV, Fig. 3), which in eveiy otber 
respect comes DMvnt to esnept tbat it is maob thicker. Sondes these external 
tubercles there occur other rows of tubercles, so far as tlio fmirmcntnry statn and 
the imfaTourable condition of preservation permit of their recognition, 'i'iie longi- 
todlnsl stiuB KM veiy ttroBglr dendoped, lo that at thdr inteneolion ivlUt the 
tmnsTcrsc strite little tubercles are here also formid. 

The pirecediog whorl, judging by the mark of it in the cone of impression of 
tbelottwhorl, Memt not to bavo pOMnod anj othor kind of tnbeidM bnidei the 
Bmall tubercles formed by the retiooktloDS of th« ctritt. 

Suiuret. — Unknown in detaiL 

J>itaen$l(m$, — ^Not measurable. 

Locnl'tij and Geological Posi/>o».— The present fragment is drnvied from the 
beds (No. 9) rich in bivalTei, at the baae of the bigb mountain linustoneot the 
Bamhanag Section. 

4. Saobnites ind. 

From tbe Tro2n{e»*Iime6tone of Kalapaoi there is a fragment of the side of 
a SageHttet, vbieh might perhaps be placed near AvMifn ttitmit (Ceph. d. 
Hallsi Kalke, II. Bd., Taf. XCV, Figs. 2-5, 0-18. Taf. XCVI, Figs, 1-2). The 
fragment, however, ia not sufficient to enable one to come to a tolerably certain 
decision even about ifai specific position. It seems, however, to point that the 
oanmence in the Tropites-Limestone of a Coim ideatieal with AyMifw iMrmU or 
rety nearly related to it is here indicated. 

It should be further remarked tbat besides the few transverse ribs there are 
abo tnttt tCM«a of » kngitiiduial afarfatbiL 

b. DIDYmnDjB. 
DnmitiMt E.T.1f(ij8. 

1S7S. DUgmiiu, B. t. Uoji., Du aiU|«| m» BUWstt, Bd. I,, ^ 131. 

This completely isolated genus was up to thf* prpsent time reckoned among tho 
Leiostraca. Tbe globoae shape of the shell, which shows a great analogy with 

at 



Prowwmfw, its AlmMt amootii torf ace find Cbe t/tmag defdopnisitt of aptdeimddae, 

aeemed indeed to point that Didymilen Lelongeil to ILc samn large group in ^vhii^h 
tte aimUarlf fonaedtmooth aheUa, like the Arcestidie (in the stricter tease) and the 
JouudtidiB an <^ned. Bot titers m «!■» may analogiM vtth the TtopitiiiKb to 
that the question may be raised whether XKrfjnnifei ■hoold Bot peifaipi Uon OOf- 
reetly find its plaec with the Traehyottraca. 

In the first place the peculiar shape of the sotare-Unc points to TraehyoitraeOf 
a fact to which Ilaug' has alieidy direotfld attentfam. In spite of the oonsiderable 
involution (lie numlicr of the sutural elements is very small and their development 
is decidedly brachyphyll so that the habit on the whole approaches very much the 
mtniwef ZVodljrMlrwwflnniulntliebtaehypkyUata^ Only tiwpeeotiar develop' 

mf nt nf the donble saddles gives an unusual appearurn'e to Didymitcs and reminds 
US of the dimeroid derelopmeut of certain leiostracaa types. Bat in some trachyos- 
traoaufiiinm abo simiUr aeoondary diTtriona aie found; it fa true, howerer, tbat 
tbey axe only confined to the external aaddle, as, for example, in Tibelilei. A 
further pe>caliarity of Didymiles h ofFernd in the stron;;lj- devoloped lines of growth, 
which in ihetr cuurse remind us very much of the radial ttculpture of true Trt>pH«», 
■wbiMmibn A>oettid« and JoonnitidaB the ahelb aremoatlj quite inmtb and only 
abow very faint traces of lines of growth. 

Uidffmitei would in tlie division of Trach]fo$traea certainly take up a very 
iaolated poaftiafD, bot neveithdeaa Tiem as to the pcadUIity of a idatknahlp to 

Icnown typf-i coulJ there he more easily formed th:in in tli(» division of Uw. Leinn- 
traca-f for the Axcestids as well as the JoannitidsB already poaseaa richly foliated 
antnrea In the Anufe and flw Vasssnio polodBi JMjfmStm ndght luive devoloped 
from the Haloritidte by the gradual losa oE tho transrerse sculpture and by the 
division of the saddles, .in!) certain faintly ornamented Juvivitidif, aa, for instance, 
Juvavite* i^AnatomiUt) liacchu; might be thought reiat«d to the ancestors of 
IKilfmHti. Vtam tba eKpetlaiiee gained up to the preaeDt time DidrnMtt 1b 
confiuod to tho Alaunic sub-diTiaioii and ow fhanrfoM be tegaided aa « jvf 
charaotenstio type of this period. 

DiDTUITES AioHAKicxrs, B. V. Mojs., PI. XX, Pig. 9. 

The spheroidal shell oonsists entirely of chambered whorls which are consider- 
ably wider than high and embrace one another up to the narrow umbilicus. The 
aidea and enteraal pari aeeoa tobaaqnally inflated and not markad offbomoaoh 
othpr. The rate of increase of the whorls is TOJ abw, and OO M e f M Bt ly the width 
of the umbilicus augments vety alowly too. 

The aheO, wUoh on the hut lAorl ia daouged by veatherinf. iaon ^ pennltf. 
mate whorl almost smooth and only covered with indistinct transverse stria?. As 
mentioned above the shell is chambered throughont, and so the shape of the body- 
diainbwf whorl remains unknown until further discoveries am nadow 

> ML 6«. QM. dt FmnM, S ttt., Twn. XXII. p. S0O. 
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Epidermidae, — A fractured place on the last whorl permits of the obserration 
of extraordinarily fine transverBO " wrinkle "-strise on the surface of the penulti- 
mate whorl. 

Suturei.—T^p to the umhilioal margin there are, on the vhole, five saddles, 
of which the first three show the characteristic didymitic division. A strong 
double saddle, divided in the middle by a single deep pointed indentation, takes the 
place of the external saddle. The outer of the two branches— the one nearest 
to the external lobe— shows only a slight brachyphyll serration, whilst the inner 
branch shows more numerous serrations. The two following saddles are extra- 
ordinarily narrow, and only split into two in the middle of the upper portion by 
a shorter one-pointed indentation. The two succeeding smaller saddles directed 
towards the umbilical margin likewise possess a rectangular outline but are not 
divided abore. 

Among the Didymitet of tlie Mediterranean Provinee Didymitet $phwroides 
(E. V. Mojsisovics, Ceph. d. Hallst, Kalke, I. Bd., p. 153, Taf. LX, Fig. 10) may 
from the structure of the sutures be placed nearest to Didymite* qfghanicvB. In 
the details, however, several diSFerences are observed, especially in the third double 
saddle, which in Didymitea tpharoidea is dL«tinctly broader and at the same time 
more deeply indented, as may be seen by a comparison of the figures. 



Dimetmont.— 

Ihvnfier 44 mn 

Height of the Jut wliwl 17 „ 

TliiekncM Hxn ^1. 

'Width of tbt! umbilieai 4w 



Locality and Geological Po«i/ion.— Pound loose in a black limestone in the 
Mazarghau stream, about 7 miles south of Hindubdgh, in the Zhob Valley (Balu- 
chistan). Number of specimens examined, 1. 



c. TROPITID.fi. 

1. TaopiTBS, £. V. Mojs., Cf. Cephalopoden der Hallst^tter Kalke, 

Bd. II, p. 184. 

1. TeOPITES KALAFANICT78, E. V. Mojs., PI. 11, Fig. 8. 

Tliis fossil, somewhat distorted by pressure in the rooks, possesses only a very 
slight remnant of the shell and in the greater part of the last whorl shows the body- 
chamber. It might therefore represent a tolerably complete adult specimen in 
which only about one-fifth or one-sixth of the body-chamber is wanting. 

The whorls are of about equal height and width and increase proportionally 
■lowly, whereby a tolerably wide umbilicus remains open. The external part is 
truncated and provided with a strongly developed keel sunk between keel-furrows. 
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The sides are somevrhAt inflated. The body- chamber is distingtuBhed £rom the 
dumbeni put of tin ahflU hj the rtiiliiii^jr rapid appcannoe ol • veiy Btnng 
development in tlio transverse sculpture. The chambered parts of the shell show a 
TWy close, fine sculpture of the type of Paratropitea as in Tro))Ue» Sellai or TropUet 
Saiurnu*, which at tho beginning of the body>oha&iber quickly assumes the robust 
ahaiaolei menticuiHl above owing to tho increase in width of the ribs and interoostal 
furrows. On flic cliamlioml j);irts of the s-lu-U tlirce, sometinifs jir^hnps al«o four, 
ribs on the sidee correspond to one umbilical tubercle. On the body-chamber the 
Tibs divide in paiia, at a mle, outaids the vmUBoal tabendA. On tiw antemr part 
of Ihe body-nbamber single ribs nl^o nm iiridirifln^d, and otlim only diriilf towanls 
the middle of the sides. On the chambered shell as well as on the body -chamber 
tbeifiwon thecidcs ■hoira aligbt mtfratute^ oonroz antetiody, wldoli k lo d)^^ 
teristic of the sub-genus Parairopites. On the external pvrt tbs libe^ •toongljr 
eurved aoteriorly, increase considerably in thickoess. 

Sutinre$^ — The two lateral lobes with the brachyphyll developed saddles, repre- 
sented in the illustration, are all that could be observed. This simple derelopment 
of tho Buturc-line is also charactemtio of tho Bub-genm Paratropitet (01. Ceiilu 
d. liAllst. JuOke, II. Dd., p. 18G). 

IHmentiuu. — Oannot be measond <m aooount of ibe dbtoition of the epeoimni. 

J.oct'Ufy I'nd Geological Pcisitton — BUi^ivtilbo Tvq&bB^JAataHbaiaB ct 
Kala^auL 2«umlor of specimeus examined, 1. 



2. TBonue, n. f. ind., of. aontaapdntt S. Ubjpi« PL ZI, Pig. 4. 

IMS Tnfitt, arMtanfiOat, X. V. Mcgk. O^Mv^B iKBilliliHHXsl]M,lll.IIiti.niinLCZltv 

Fiipi. I. 3. 

The figured specimen iii apparently ciiambered up to the ant^riur broken I'dge, 
irUle a eeoond Bpadmcn abost a whwl Inger iMim to poBaeaBtlie body^^dumlwr. 
Though tliosi' two specimens have suffrrpd snTncivhaf by distortion and arc dmwn 
out obliquely, they nevertheless show a close resemblance to 'i ropilet acutatigulut 
from wbieh tiu7 ai« distiDgaiabed c^ieeiaUy by tbe greater beight of tbeb noiiih 
and tbeir considerably narrower umbilicus. Tho sculpiurc is aKu nearly tlio same, 
as feeble longitudinal stiise arc also iudioated on tho out. But it may be mentioned 
as a distinction that in tbe praaent species tbe riba become nndh tbimier «ad nv 
vmbb iurtber <a fba external part towards tbe anterior than is the case in TropUet 
arutargnlti$. The curvature of the ribs on tbe sides is the satne irj both sptriw. 
Bifurcations of the ribs occur regularly at the umbilical tubercle and sporadically 
also further out <m tbe sides and even on the external part The keel on tbe.exier- 
raipart is fti oonip'iTiipd by two sfronf^ly tlnvi lnpi^d keel-furrow*. 

Suture*.— At tbe lateral saddle reaches to the umbilical margin the sutuie-line 
\% to be regarded as d^oient and the lobe ooiofiidiiig iritb the umUtioal amgin ia 
to be considered as first auxiliaryTlobe. 

JHmnittOffs.-'Not measoreable on accoaut ol the distortiou of the sbelL 
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Zcealitjf and OtoUtgieal PoM^ton.— Carnic Stage i ia the Tropitcs-Limcstoae 
of yatomai. Nmnlier of tpeoinuDa eminiiied, % 

S. TBOtmn, n. f. ind^ PL XI, 1%. 8. 

dig ebunbered fragment belongs to all appearance to a. spccioi fraas flis 
gioap oi Tropitet fuaobullatut, "KhKl). is di- ^iienisliod by the rei,'ular occnixence 
of bifurcatiofis o£ the ribe oa the external part. A tiral pair of bifurc^ons of the 
libt takw ptM» st the Tory ■tiong umbUiul tubodea. Altar tbe aeamd bifuxea* 
tion, already attained on the external part, a very considerable bendir j forward of 
tb« narrow branched part of the ribs occurs. £e«l-f arrows are scarcely recoguia* 
•bk; 

Suturet. — Not known. 
DimentioHt. — Not measureable. 

LoealUH and Geological to^Umr-Cvt^ S^Pi oC tbs TropiteipLime«toae 
of g»la|Wfii. Number of apaoimnti e i a n iind , 1. 

4. Tropitzs, ind., uf. fusobullatus, E. v. Moja., VI. XI.. Fi-. 5. 
ia«a. TnfU4t fk*1l^uUllt>u,t.^. UoJ*., CtptuJopodiia d»r UalUulUr E«lk«, Bd. 1 1, p. 184,Taf.CU., 

The figurfid fragmfiit is distorted on the outer wliorl liy compression, and tbe 
•troDg motion of the external part results from the schematic re'Constmotion of 
tin compressed ntavml part. This sifies especially from tbe oixeumatanoe tbat on 
tbe aaterinr bnkflu «dg« the ext^inml part shows a muob dighter inflation. 

Tbe present more or less damaged and doFormed fragments, all casts, show a 
great resemblance in shape and sculpture to Trofitetjtttobullatut and point to this 
apeciM <a to «iw •ntj duMily tehtod te It. Tbe wfaovla ate eonaldemiiljr tbiokw 
than thry nrr 1r!?li, and reacli, still provided with septa, very lai^ dimensions. Their 
attachment seems to take place, as in the typical Tropitet futoiullatui, outside the 
ntnhninal tvberdee. Tbebifuvoatioaa of the ribioooar at the thick strong umbili* 
eel tubercles. The keel on the external part is sunk between deep keel-furrows. 

As there are only casts available, nothing can be said about the character of the 
shell, especially aa to theooourrenoeof longitudinal lines ; but to judge by the some- 
what IndMiBflt impweriona m the csst, longitudinal lines, lioverer, wbioh oroMed 
the transrepRe sculpture seem to have been present. 

Suture*' — Through the distortion already mentioned the sutures also appear 
somewhat d^onncd. The etrikng height of tbe lateral laddle b eefMcially ramark- 
fthte. The similarly abnormal depth of the external lobe, which tiie illustration 
shows, could not be verified. Tbe satare-line agrees in other respects with the 
^jioal nttoiee of tbe bnllato VrOfUei, 

Dimentiont. — Not measurable. 

Locality and Geological Fotition. — Camio Stage; in the pnv rusty-brown 
Tropites'l^mestone of £lalapa})i, NuB^ber o{ specimens cxi^mineil, 
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B. TaamMtt ind^ oL Txamn suooBmum, E. tts^ PL XI, f 7« 

UMl aVuyVft «w«i>«ifa«M^ ». T. Unit, OhiMqH** to 8>lfaaiH»f Bi.ll, ^ nSiTkf. cnTi 

T«f.CT,Figi.J-4. 7. 

TMa frsfpaent, obamberad thiouglioot* is not sufficient for an exact dsteniiin«- 
tiw, and on aoooont of its (md pressrvatioa H is only figured in the front view. It 
is closely related to tiie group of varieties of TropUet diteobullattu, but it Is not 
possible at pr»>'<«nt to establish the iilotility of the Indian fossil witb the European 
species. It appears as if tbe present fragment were broken off at the boundary 
betiraeii ^ dMuubeNd part and the body-ahamber, In wliicli eaia it might be cam^ 
paxed vith the smaller European vaiiatiaa of 2W(pjf«t dIteoMhhu. 

8utmr«».—iioi Icnc^ira. 

JH m mdo M.—H(vt msaaunaible, 

LoeMtf tmd Otohfhot JPaHtimh^Carmo Bi&git till tba Tto|iite«>I4nMAoiw 
cf Eal»patii. llmnberof BpeeiiMni«umiiiad, 1. 

2. Sttbitbs. £. y. Moj<<. 
1889. OtftiiileiMdw d« BktUUUUi Kalk*. Bd. II, p. 2M. 

1. Stykitks, f. ind. 

A cast in browa iron-stoae, 10 mm. in diameter, comparable by its shape with 
4ffHlff«mAn^«r(0apli.d. Hallst. Salke. UM.^ 217. 1h& oixi.,PSg. 14), ' 

already possessing a body-chamhor. The sutures are cot knotrn. The specimen comes 
from tlio lovesi diriaion of the Daonella beds (Nos. 1, 2) of the Bambauag Section. 

A oast in pyrites, 11 mm. in dianoteir, diamtwfed naariy up to tba anterior 
bioken edge, near which tht? body-chamber begins. By it.i shape tlr'-: ■ j '^^ impn, 
somewhat distorted by oompressioa, reminds us of Styrilet conmumit (Ceph. d. 
Uallst. Kalke, II Bd.. p. J78, Taf. OXXI., Figs. 9—14 ), Tha sntons, bowoTor, 
•TO some what flatter than in tlie [ircscnt spocies and approach those of Slffrtte$ 
vermetiu {loe. eit., p. 280, m. OXXl» fig. 26) and StfrUet eoU^giaUt (L 9^ p. 287. 
Taf. CXXI, Fig. 26). 

IdlntbeaboTe*BMati0iMd44fr{ii»tlie apaoleshae retaend to oomea likvwlaa 
butt tba lower ])UNiellftlHMia (Not. 1, S) o( tfae fiMsbamg BeotioD. 

» B. fimoMOCiBAa, Htatt, cf. Cephalopoden dar Hallslattar Kalke, Bd. II, p. 278. 

1. EcTOHOCBBAs, n. f. ind.. cf. EcxoMOOMAa FUXU. B. v. Mojs. 

lftii3 ^ii<«M««. Plimii. K. ». M.ji , C*ph.Uina» te SribHUw EAu, M. II, f-SM^ Hit COX^ 

Ki^t- 4- 8. 

From the grey orinoidai limestone with Traohyoerat tibeticHm, of Rimlun 
Fevr. • cbBBbandoH^ lonmrlukt dMorkedand vaaOunad, of SS nun. la diamel«r» 
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limWore me. This may be compared in the flnt place with ^h/mmmtm Pliiiii^ 
but must be teferrad to wiother apeoiee on aooonnt of the devbttiou In ih« 

sutures. 

Tke tbape and tbe lUktnM of the •ealptnre agree lo eaaen^l points apparently 
with Bvtomocero$ Tlir.'-i. t:n fhnt a ilfscripf km df thorn m\\\ hor<- Le omitted. 

^iires.— Tbe external lobe is considerably sborter tban tbe first lateral lobe. 
The extariMl saddle flimfore hwln the large aeeenoij iodnitatioBa on the dope 
tamed towards the external lobe, which are so obaract^ristio of Ha^mwntTttt 
PHhU. The number of auxiliary lobes is very considerable. But in consequence 
of the cluinges which tbe suture'line has undergone through weathering it is not 
possible to determine exactly whether a part oC the Indeatatioiia may not he eoaa- 
dcred as divisions of the saddle. 

A badly pieserved, small, chambered fragment wbiob comes from the I>aoneUa 
bods aoooeediiig tbe erinoidal Umeatone with Tta^Mnt iibetieum, Bour BJaaklB 
Fudir, might alio belong to thk epoeiea^ 

3. EiJfOMOOBSAa» iod. oL EmtneoCBKAa QuaoiamaMM, M, v. Baner* 

9, m, ihcczxz* u>it I Tti. oxzxi.. Vie*. i-u« 
Theae are fragmenta notaoitable for iHnstraCion and are very afanflartothe 

narrow* .is wnll as io the hroadly-ribL^J varieties of Eulomocerns SamJUngensp ; 
and it would, on acoounfc of their bad preservationi be impossible to i^ive a more 
deoided opiakm aa to thdr agr e e im ep i wUib of derialioiii famn tli* Xmropean typo. 
Ipoeiitf mm! <?Mio|riM( f ofMieik^Iik tbe TMpttoeUimeitoiM of IfalapMii. 

d. SIBXIUCIIDA 
Bnausn, E. r. Uoji. 

1881 KKritf, E. T. Moj>.. ArktiMb* TrimftniB, Hta. a* TImI. Inp. to t i to ow 1» Bb SfMlMi^ 

m. iIk. Son. ZZXItt, S«. e.f. 88. 
1881. BOMtn. ». t. »», O n M s f rt w 8«t IMiHHm VLtL,t.W. 
1888. 4»ir>«<. Diratr.MMMldiVM bdin, flwbZT, Biadigw llMikT<iLII»1Mi^l!M& Thi 

Cephalopad* of Om HMdMllant, pp. 87 Ml 104. 
UBS. Sibirif: Wugen, Ptleontolagia Indioi, Sot. XIII, 8>U Bragg Foaik, p. 104. 

The spccifs rocently msxic. known from tho triaa formations of the Salt Range, 
as well as from the trias of the Himalaya, increase our knowledge of this 
ktveatiiig geaoa to » oonaidenbla eKtent* ao that It la neoeasiiy to enter anav into 

n dlfioussinn of it. 

It must first be pointed oat that owing to the species desoribed by Waagen and 
Diener fitom ths Simrio deponta, tlie oximt of fhe *'Int«miitteDtFlriod,'*«B 
hitherto aooaptad on the gioand of the knowledgB jet pmaewoJ , it aomevhat 
limitai. 

■ 
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With tbe species described from the Olenek beds of Siberia are temporarilj 
asaociated the Dumeroiii spvoies of fh« Bydaspian Stage made known by Waftgu 
from the Salt Raage. The two species, Silnritet Frahlnda and Sibirita 
Pandifa, descrihod by Dlenep from the Him&laya might be atwignfld to the 
fialatonian substage. The first named species comes from tiM ohlef lOlie of tho 
BimihySt whiki SlUrftM Pomlya was found in the red limestone of the Ilallstatfc 
develnpmpnt within tb« oliff ngMBB of the Ohitiflhim Ohain ia tho Tibetan Pmt* 
ince of Hundes. 

1%o species of SiNrUM of the 8elt*Baiigetiioiigb etandfaf BMMrttotlie Juntie 

species, Sibirites Eirhwaldi, differ in rainy respects from the r, tliat they 
may be regarded as a cbaracteristio group b; reason of a tendenoy towards decided 
tariation. To thk group the Sttb*geikerio dflrigMtion AmttbMtn might be applied. 

The species of ^iieeiM^ u ^tiogoiahed narrow, rather rapidly inoreaic 
ing whorls, which possess a narrow, rounded or flattened external part. The 
ornamentation closes completely on tbe external part either deeoribing a projecting 
ezlernal lappet (Quniectiati, Waagon) or travers'ing in a straight line the external 
part (Tlt'i;//""^^ ' ''t, Waagon). MaiK^inul tuberoles aro only faintly indicated in a 
few forms, but they are completely wanting in tbe greater number. The marginal 
tabondflt nof er fonn niaed edgea, wbleh make tbe middle region of fbe external 

pnt appear as a deepened furrow, as is i\\v case with SihirUet EickwaUU. In the 
lateral aculptuie, the contrast between strongly dureloped ohief rib« and weaker 
secondary ribs ooenrring in the mterapaoea of the ohief vibe, wfaioih mostly appear 
as int4;rcalated and more rarely as bifurcated ribs, is more or less striking. Tbe 
tendency is thus shown to shift the place of dirision of the ribs from the margin 
towards the ombiliona. Where marginal tuhen^es are present they are only on the 
ehief liba. Ibe lateral liba dunr a tondeney to earn eifntoidallf , bnt in a Cew 
forms the curvature is only faintly indicated. The contrast between the primnry 
and secondary ribs oontinoea from the sides to the external par^ in some species it 
iMingnoreebaiiilymaTlMd on ^eztenal part than oa the aUea. Isafairepeeiae 

tboaeulpture disappears entirely on the hodj-chamber. 

The two speoiee described by Dienet from the Anieian (Balatonian) deposits of 
tbe Himalaya are oloaaly aUied to JSKKHIm pftUotmt and represent widely um- 
bilicated, slowly increaaiag fome with low apertures, which also br reason of the 
the nature uf i\w sonlpturo, are clearly distitiL'uisliod from the forms desigaatcd as 
Anat^iritei aud uiay considered, in ail probability, as descendants of the 
FrMonu atook. In SMHtet PrMaim (he. tftf., ^ 87, M . TIL,r!g. bowever, 
we ftlready find a considerahlo approach to the types of the Lsoio Hallstatt Lime- 
stone which we shall distinguish by tbe group-name MetoiiUritu. To MftatiU- 
rUa$ tpmnew 9UMtt9FrtMml»hu^ partioBlailj eloae reeemblanoa. Jo. tbe 
place of the lateral spines there are in Sibirit«a Prahlnda strongly developed 
cresoentic tubercles, at which, as at the lateral spines of MetMiiirUet tptnetoeu*, 
the bifurcation ol tbe rilw talces place. In etviUng oonteaet with MtUtMmiat 
^liitMMW tbe bifaroated ffbeof SiHrikt Frmtiada extend in an obUqna diMollon 
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tnm Urn amaeBlie tabeiiolM toliiB «ztenial part, on vhich they describe an 
•ibk Am ooBTMUty of which is directed forwards. Tbo ribs on the external part 

are no lonc'er in contrast »o rbosf of tlio older StbirUe$ of tlio Olenek beds clowd 
together in a poinled angle, alteioating from both sides of the shell |a the 
nidAleolditflKtHiiBl puWbiit thcj torn mniotaiiipted coakiBuoiia aidua aam 

^nosibirifei. 

With referonoe to the aeeaai species, vis., S. Faadifa {loc. eii., p. 104, Taf. 
XXIX, Bg.>}dflNrRMdt7DicgMrmuvat mates veMtfatio«,aa ttie length of 

the body-chamber is not known. In spite of the fact that this Rpecics agrees very 
dosely in ahape and soalptore with MetaaUtiritet, it does not seem certain wbether 
we have not to recognise in iS*. Pandya a form branohbg off from DamubUett whioh 
should find its correct aygtematio position near BueMies. But should it be oomUeKd 
justifiable to refer S. I'andj/aio Sibiritet, the position of tho hifurcntion of ih.p 
riba oloae to the edge would be a feature remindiug us of Sibiritei pretiottu. 
Intlwtme Jf'«l«M<MrMat,(»fliefltiier1iud, tbe bifttnttioiia of tlie nbiooonraa 
a rule at the lateral spines or, wlioro these aro already obliterated in the nnMdle of 
tbe sides, even lower. I'he bifurcation of tbe ribs quite at the margin, however, 
ii nfflatora wliieh ehataoteriws tbe foraw oecunbig In tin Lado deposits of the 
Sfalilaya, forma provided with large marginal spines and described in thefollowil^ 
pages, for which 1 shall introduce the sub-generic draigoatlon of ThrddUet. 

Ibe species of Thetiditet arc slowly increasiDg widely umbilicatcd bbells, with 
low wlMMb of Nctaagnlar aeotion. The inner whorls show an omancntiCian which 

is distinguished from that of thn innPT whoria of the European sprdw of Jfcfa- 
tibiritea only by the marginal position of the spines, whilst in tbe species of 
Mdntkkitm protUed with an inflated extemal part tbe aploei are latenl fmni 
their position. Later, wlien tlio sides have boL'oiuo mure iudlvicliialisod in their devo- 
lopment, tbrrc occur partly oonnocted^ribs which olose together in pain at the 
marginal spines {Th. Bmslefi), partly accessory riba Tanning divei^cntly {7%. 
Omdonit). The extemal i art in covorod with fine ribs, describing a very slight 
cooTexity directed anteriorly and being slightly interrupted in the tuiddle line. 
The rib^, partly paired, form tbo oonnoctiOQ between every two opposite marginal 
apinei, bnkibeiy partly also oooar in flw interraU between every two ol the ano- 

eeeding niftrginal spines. 

Tbe sutures of this peculiar type, reminding US by its sculpture ot Calooeraa 
»tA9rmattm tvm. &m lia% are dia^ngnbbed trmn those of tbe older AtKrIfM b/ 
the great depth of the two-pointed extemal lobe. Tbe first lateral lobe coioddas 
with tbe marp^inal spines, while the one-pointed second lateral lobe ia within or on 
tbe umbilical margin. There are no auxiliary lobes. 

ShoaaV^^snos JMatMrita ooeorring in the Lacic formations of the Alps 
oompri?-^ fbrouEfho'tit (as is to be seen in the illustrations in the second volume 
of tbe Halistatt Cephalopoda) small shells of concentrated growth and sculpture^ 
the latter tnTeniog the CKtecaal part in a stnight Una. The lateial taberdes 
or Intent spiaaa alwaja present in tbe jonag peas io some apeoisi iato umbilical 

H i 
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toberolea in adolta, while in other spocdos tboy disappear eatiielj. A» ia tb« tab- 
genua Jinmitirit«i single riba are oftMi mora ooDBpioooaa en the antenial part 

(paulostome-ribs) . 

The genus Sibirite$ ia on tbe oonsidcntiona AboTeaet forth tiiiia diTidedinto the 
ioUowiDg sub-gonem;— 

1. S^triU*, t. itr. (Jjdrattft-AauU). 
I, 4iu$i6Mttt (Hydaspio). 

3. Jfi^««AinfM (Lade in the Medit«rr»neaD Proviocv). 

Metasibirites arid Thftidites, from our presont knowledge of tbem, app^r to 
US as yicarious genera. MetaiMritet has not been proved to be pieeent ia the 
tetea of fho HinAlaya and fhe wported oaeurreiioe of JMoaiMMIra •jptKetanwfai the 
i/ofori<e*-bedsofthosoLt!on at Bimkin Ptiiar rests upon an error. The specimen 
-cvliicU was taken for Sletambirite* {Aeroekorditerat of Grieshauhj is so hadijr 
ineseived thai ofen a gen^io iataKdatnatioB eaaiiol he anived 

1. THimnnn Hvxun, E. t. Ifogs., PI. XL, Fig. 12 ; PL zn, 1^ 

The alowljr ineieaaing whoris emhnwe one another only on the hraad, slightly 
inii^ eilvnal part They aro considerably wider than tb^ an high and in (ho 

yonn^ possess sidea which obliquely slope towards the widely open umbilicus, but 
ai« daitencd in the adults, so that then a nearly rectangular section results. In 
coBaaqoaace of this iUbnmM the nmhilieaa appaua deeper in the young bat 
nach flatter in tho adult- 

The body-chamber comprioea the whole of the lost whorl, as is to be seen in the 
large {ull-graim spedmen wprawintad in Pig. 1, in whUh the last satnica, doaely 
le^ ave shown. 

On the inner whorla'tbc most striking elenu'ut of the ccolp ture consists in the 
high marginal spines wUoh aie plaeed at the edge between the sides, sloping ob- 
liquely towards the umbilical suture, and the broad sliglitly inflated external part. 
In connection with the spines there are on the sides, sloping obliiniely towards the 
umbilical suture, straight radially running transverse ribs, whioh in moat of the 
pietent spedmens are broad and feld-like in their deveilopiaient. Only in anoik 
individuals («. g., Fi^re 1, I'l. XTT) ns reach maturity tvhen of small dimensions the 
trausTecse ribs are already early preseut in the shape of well individualised fillets. 
The external part of soob internal oaato looik% ai ihak aigkt» peif eoUj smootb, 
and it is only liy very closo obsnrvatiori that one oaoeea obioiire indioationa Of the 
later strongly developed external ribs. 

The marginal spines, of whieb flmn 11 to 18 may be oounted, are closed 
in their lower portion at a little height above their base, near the lumen of the tube ; 
and this is to bo judged by the fact that spines brolcen ofT at this place are not border- 
ed by &n irregularly fractured cicatrice, but by a smooth lamt'lla-iike surface 
imbiieated the revwie way. This anrfaoe efidentij eorresponda viih the oloanm 
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^hlcb separated the spine from the lumen of the tahe, "Whether tliJs wag merely 
a partition (in vliich case the spine must be Buppoaad to have been boUow), or 
wbciber tbe wbole apine wm Mdid vp to that nurfMe, ooold not bv MoertBlned. 

The porifwi at which the sides, after the development of a rounded umbilical 
margin from the obliquely sloping position, become conforted into weUindiTidualiaed 
one* leaobiag to the tnubilfanl margin, plavs an impoitrat r6)e in tiio derebip* 
ment of the indifiduaL But tbia period occurs at very different dimensions of the 
•bell at the comparison of the two forms teaches. They are represented in Fig*. 
8 and 4, and form a great contrast in their development. The formerly simple 
lateral ribs bifurcate for the greater numhor and form connected-riba which close 
together in pairs at the marginal spines. Moreover the sculijture ou the external 
part becomes naore distinct and prominent. The ribs traversing the external part 
vStli only a alight oarvatiue diceeted antetlorlf and aliowinir a faint mediaa loogi* 
tudinal indentation in some spfciinetis, occur partly between every two piarginal 
•pioea opposite one another on the two halves of the shell and partly in the inter- 
■pacea between efeij two auooeeding marginal apinei. Jb&n ri\» appear in botb 
oases as connected ribs bifurcating at the margin, or elae cionilg again. A modifi. 
cation of this development occurs if three ribs join the corro<>ponding marginal spines 
of the two halves of the shell. In this case and in others also the rib on the 
external part occurring between two wMseeading marginal apinea is not bifaieated 
but simple. I»olafed uudlvidMl ribs, not connected Wlfil ttttf niKfgilttl apioek OOOIW 
also on the sides, eapeciaily towards the aperture. 

bfegnlailr vndiilatiDg longitndiiial lines ooeor also In some tpeeimena «i the 
extemal part of the body-eh amber. 

The transformation in the sculpture and the shape of the sboli takes plaee in 
most of the epednMiH on the aeptate penultimate whorl. Only in a few forms 
which are perhaps to bo regarded as not yet full-grown this critloal peiiod comcidea 
with the beginning of the body-chamber (Cf. Fi^'. 3, I'l. XII). 

Sutures. — Corresponding with the coDtlilions of involutiuu no auxiliary lobes 
present outside the umbilioal sntore. and on the whole Ave lobes may be counted 
outsiJe this suture, viz., the two latcrrtl lolies of the left and right half of the shell, 
and the external lobe. The latter is divided into two one-pointed halves by a short 
mediao projeslion. The sueoeedliigihBt lateral lobe is alnmt halted bftbe external 
I'dije, In some specimens the larger half of it is already on the sides. The point 
of this lobe which does not reach as deep as the external lobe ooinoides almost 
alwajs with dm hige marginal spinea and is therefore with diffieoltj to he 
ofaaarTed in detail. As a rule there soem to bo two indentations fran iriiildia tbiee- 
pointed arrangement results. The second l.iti ral lobe lies on the umbilical margin, 
sometimes also inside of it. It is only one-pointed and coasiidurably shallower 
than the first lateral lobe. 

Tho one-pointed iatemal lobo forms a long narrow point. Tlie saddlers nre 
rounded above and with unbroken edges. Ibe external and lateral saddles show 
in their lower part faiat indentitioDs, wUeh •een to lie* eontnniaation at the 
iDdentatiana of the lobei^ 
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Tbo rariety in wbieh tbe mdes become iodividualiutd at a lat« stage of 
gK)irUi(Fig. 8, PL XL) is tHMdnUe fw ito itrildo^ knr nddlci. 

JHmttuiotUj— 



Vkmltm mm, 
Bi^tfatMwM IMn 

llikAiiMi « ■ • • • ■ • • •Uw 

WiJtK nf tfie nmbltietii 1»-S „ 



£oMt{«4r Mid Oeologieai PoN/ion.— J ava?iaii Stage; ot tbe Halorites* 
U l i W l OM>«ftte fambanag Seotioii. KwdNV of tpminaBi enuiiMd, U. 

% Tsaawam ftiniNiiin, B. r. PL Xt, ITig^ IL 

Thfa tpeeiea it aot aolj iMngvUhtA fnm tbe doMlr nbted ]l«fidlilM 
Uuxleyi by the finer dBtdopnont of the icmlptanb bat ilw hf oUMor eaantfail 
diflereaces. 

The internal eait, ao lir ea it u vitibh in liie nmhiUoal opening, agrees with 
the internal costs of Thetiditet J T— i ff fcnnd like thia apfloifls possesses simple, 

strait^lit r'iii'jirg;, lateral ribs and strong marginal spines. The sides also, a.s in 
the inner viiurb uf tbe itptiuitsa just named, slope ohliqueljr towards the umbilical 
antue. Bnk wh» ennpurt with TMUttet BtuOefi ihwa ie hew nhwndjn 
dtRtinrtion to bo notinod in so far a."* the mnrsinal spines are wealrfr, finer an 1 
therefore also more numerous. A rounded umbilical margin which bounds the 
now jndiTidaBlJsed Haiteiied aide* towafda the nmUfieneia early fanned. 

But in contrast t') Thftid'''' ^ Jfazleyi tboro aro no eonnwt^Hl ribs on the 
individnaliaed sidles. On the oontrar;, peculiar intorcalations of ribs are shovrn 
irtliih nl fint sight prodnoe the impnnlon of hifafeatiioaB. Then appears, namely, 
eloM to the pieoeding radially-running chief rih, an aooossory one, but already 
completely separated at tbe umbilical suture. Outside the umbilical raarglii, afUr a 
slight backward curvature, it turns, diTei|^ strongly in an oblique direction 
tovwd* the aaterior end bean on the enter edge n margina] apine like those of the 
ohief ribs. 

The diverging riba jost described only occur alternately at irregular distances. 
Then an about two ahu]^ ijbe in tbe intenpaoea. 

On the last wborl, forming the btKlj-chamber, tbe ilivorginij pairs of ribs gra« 
dnalfy disappear. The numerous duo ribs, separated by bruad interoostal furrows, 
«n of TBiyiogetteDglh and slightly ooneave towards tin anterior. The marginal 
apinca become feehler in the stronger ribs, disappearing entirely in tbe weaker one«. 
Ifi the anterior part of tho last wborl the scnlptnie heoomea imgolarly fidded and 
true divisions uf tiie ribB also occur. I 

The iealpton on iBIm external pert ia of the seme Und as thai deaotihed in 
ThetidUet Buxleyi, but with this dilfprrn(v>, namely, that inliha leddng the mar- 
ginal spines no external dirisions of tbe ribs take plaoe. 

Arf«M».^TIie entaw.line doea nok ouDf in the geoenl arrangement hut 
ehwla the enentini feetwea with tbe auturee of TkMidUft Mmalfgu Bligbt 
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'mieatuMm v» -*kible in th* hnnt (olof the mJbfllflw wtonal wUlAHid 

of the lateral one. 

Dmutuiont,— 

Height of ttoliil«hnl m# 

. WiUfcflitkitmWlMi Wn 

LomtWf mnI 0«0lSg9iBsf P«t<M«.^nTnfaafllig»} of Am HalMtte»>IinM- > 
itoDie.«ttl»BMi!i«Mgfieotkh. VimilMraf ipMineDiaiaiaiMl, L 



b. cebatitoidea. 

1. dutabitea. 



L Cnif iTtt, da Haaa. 

Oeratilei is only repieiented by the subgenera Eelietitet and TUAltett bat 
it aunt be nentSoiMd th»t flie dotaRniaatiMi of tlie genos i* foe Hm 

jiKH&t itin doabtflal. 

a. HzucTiTBs, V. Mojs., cf. CcpLalopodtm dei HalUt&tter Kalke, Bd. 11^ pw 416. 

Helictttes atalanta, E. t. Moj?,, PI. XII, Fig. 6. 

The widely umbilicated abcll consists of rather quickly inoteasiog wborla 
whidi Kte aomewbst vidav than and eaDibfaee em mother on ttie lOnnded 

external part. The bIcIl-s htc. moderately inflated. lu th« transvcarso section of the 
wboirU there ia a great reacmblanoe to EtUotites, nov. f. ind. (Cephalopodea 
der HallatStter 'KtiOtB, Bd. H, p. 420, TsT. OXXXIX, Fig. 2) frwn the I^elo 
Limestone of Lcisling near Goisem, vrhil>>t the sculpture shows a close agreemeikt 
vith IleUctUe* BmecMiloctUn^ 416, laf. CXXZIZ, fig. 1) oomiBg fram 
the same horuon. 

Ob fbe duunhered whorla generally two of the lUgbtly ourred etniBg iib% whoM 

concavity is turned anteriorly, run in pairs together and form strong umliilir-nl 
tubercles. The intercostal furrows seem to be tolerably wide on the oast. On the 
eztemal pari of the hwt whorl, thn^^foorlha of wbiob bdoo^ to flw hody^eiiBmbw, 
the ribs arc close together, slij^blly curved towards the antrri-r part. Indistinct 
and eztemally situated tuberclee, which disappear entirely on the body* 
duHnlwr, aie to be obaaeved oa the atill olianbered potterior pert of the laat iriheil 
in e aynmatrioal an»BgMii«Bt IImm aieiii^tiaat of two lowaof marginal tnbtf* 
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eks, while, oo tiie extenial pnt^ collide ila iMdittii line, towmrda the left, t mm of ■ 

k]liOt*like swellings is Dnticpa^ilc 

Marginal and external tubeiolea have likewise heen obaemd in the Medi- 
terranean species BtlMitf geniotMiu. At tbe fibttofr of the ivo halves of the 
•hdl is not completely symmetrical the closing together of two ilhe of the one half 
of the shell with only ono rib of the other half takes place on the extpmal pnrt. 

The ribs are wide apart on the body-chamber. The knot-like swellings vn the 
nmblUod maigin penist neerif up to the monUi, wliece they diaeppoar, but the 
paired (Hvlsiotis hare cpased, and in their place, as tlie bifurcations ndranceon the 
sides, obscure bifurcations of the ribs occur, which assume the ohoraotec of in- 
tembtfons of secondary riba. 

Behind the margin of the mouth the considerably weakened fold-like ribs 
hooome crowded. Indications of faint apiial atriffi are visible on the cast o( the 
hody-chamber. 

Sutttret. — Ex^«mal lobe deep, ouly a little shorter than the first lateral lobe, 
divided by a median projeotioa rounded above and with an unbroken maipn into 
two halves, notched into three points by two small iadentatioos. ' 

The Ibat lateral lobe deep, oonsideraUy tridening towaide the tipper par^ two- 
pointrd !tt tbe has^ by a median indentation, svhVM a shorter point on dtboriide 
inserts itself into the walls of the neighbouring saddles. 

Seooiid latenl lobe oomideBBbly ahorter than the flnt, divided at tbe baae into 
two points, coinciding by its position with the umbilical tubercle. 

Saddles with an unbroken margin, rounded above. External saddle nearly 
as high as the first hiteral saddle, slightly flattened above. The second lateital 
aaddle sinks downwaTde on the nmbiUiMl mil. 



nitkam „ i. m 

Xemlttjr mid OMbylMl PeiiMMi.— Jntvanan Stagey of the Ha1ontea>LiBW- 
■tome of tbe Banbanag Seotioo. Knmber <rf spequneas evaminedt 1. 

b. Ihubitb^ E. t. Uojs., Gf. Ceph&bpoden der Hallstuttar £alke^ Bd. I], p, 429. 
THiniRn (?) iaiiM«ii, B. ▼. Moja.. PL XIT. Sig. 

Some didjculfies present themselves in assigning this isolated form to 
its qratematio position in one of tlte known genera. £i$tomoceri« is distin- 
Ipusbed by the early be^nning of the bifimetiona of the lihe, and their slight 
enrratufe. In the genua TkUbitet, distinguished likewise by a high external heel, 
manrinal tubercles or lunulse taking their plaoe as a rule occur. Bnt nmoner thn 
Europesa representatives of this genua there are some species in which marginal 
tnberdee well ai lonuto am wantbg, as, for instBaee, m$Ut*$ SonUU and 
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Thitbitet, nov. f. ind. (CepbaL d. Eallst. K., II Bd., p. 4£5, Taf. CXLII, fig. Sd>). 
From Bnrope tiaa TAMif ct ii fawwB, in whldi, m in tbe jireMat BpeelMh no Wat- 

cations of any kind, or intercalations of rihs, occur, as, for instance, ThhhUen 
Mtittaicifgri (Cepbal. d. fiallst. K., II Sd.. p. 410, laf. CZLU.. fig. 26). Tbe habit 
of thepKieBtAmfiafonDfcmiiidiiia of the latter spedM^M wiUv of ThUbUa 
^natoUttxA^MUet Bomi, to that with the reserration demanded b; tho circum- 
stancoa of tbe case we plaoo it in Thitbiteg, without of course intending to exclude 
the poisibility that we may perhaps hare to deal hero with a new genua. 

nwraiall shell is somewhat elongated, but we oannoi decide triiether iliia b 
due to a meohanioal contortion of the rocks, or it is a character orig-inallv holonging to 
tbe spedes. The whorls are oonsiderably higher than they are wide. The; increase 
lapidlj in lieiglit and emlinee one another to the extent of nhont one half. The 

width (if the umhilicus amounts to somewhat Ics,* tlian half tho lieiirlit of tlic whorl 
at tbe mouth of the last wborl. The inflated sides oonTerge gradually towards the 
pointed ezternal part» to wiueh the high eactaeoal keel aeems to be applied. The 
heel is well individualisod and not distinctly defined at its base. 

Hie lateral sculpture consists of strong sickle-shaped ribs uhieh run out on 
tbe external part thin and thread-like to the next succeeding rib, touching this 
latter, so that a continuous spiral lina is formed in whioh fiw liho meet. At the 
bc^^inning of the last wborl the ribs are crowded. Later thry nrn, however, wider 
apart, so that at the end of tbe last whorl wide intercostal areas occur. The ribs 
mnahiit aiaiole, nndiTidad. Oalj quite enat^ttnaUj hifavoaiiona of the lilia 

eoour near the umhilic-al maXgin. 

Sutures. — Ts'ot known. 



Locality a»d Oeologieal Po»Uion,—Cfani(i Stage ; in black limosLouc, on tbe 
kit ode of Tern Gadh, Hoifh of Kalapani. STumher of apedmana examiBed, 1. 

S, AsMUXBa,!. T. U<^» Of.0epbalopod«nder HaUatitterlfUh^Bd. p> dSO. 

Of the eig^ mti-faiMnit whiob I haTo daewlMva idantilled, I eoiitd onljr eiteb* 
lish Ave in the Indian triaa. Tbej aw le foUow : — ' 



Height of tbt lot vbort 

Tlt>«kD6W , n 

Widili i>( th* umlilitat 
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7* 
4 

8-9 



■* 



a. ArpadiUt, *tr. 

b. JHttmunteg. 
e. ClMHftof. 

d. SMmman»ii§», 



The genus Arpaditet is in the wider sense a polypbyletio one whioh can be 
tnaedbaek ie dlihient OtrMtet atooka. Aa Mwa u the appropriate CSemfffM 
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stock can be established for each single genua the genua ArpadUtt will be given 
up^ Mid the genera into vhii^ it la dindfld viU flin Im anuged Mooidiiig lo 
veqpaetive plaoei in the ayataai. 

a. ABPAD1TE8, s. str. 
1« AaPADiTKS Stuachkxi, £. V. Mojs. 

IMS. AmmmUtJhridui (WaMm) jar., SttUt, Ffelaoattitor of Hhi, |b 61, H. lif . t (but aot Fia*. 1. 

A plaster model of Salter's original spfcimen preeerred in the Bkttiab Ifuaeum 
in London has been kindly placed at my dispoaal by I)r. Heiuy Wooftwaidt and 
enablea me to give ben an illustration in ita natnial dae of tliia very ain^ ahalii 




TIm whoila, «BBb*aeiiig ooe aooiher to ilia eztont of about one half of fhrir 
dopih, arc higher than they are wide and T>o$9essaUgbfly inflated sides. Hl0«itBnal 
fRnowat the beginning of tlio last whorl i« deeply sank into the rounded atoooth 
aademal part. Sat gradually the edges of tbe furrow, greatly increasing in widtb, 
rise into strong broad keela. Tbe more marked indiridtialisation of the cxtcnial 
part through tlie presence of blunted mnrsjinal edireR which separate the sides from 
the external part takes plaoe simultaneously with the development of the keels. 

The litoEal MolplaM k flonfined to alight iadieBtioDa of tnnarme foUa wUOk 
■earn to arise through the seooping out of shallow depressions round the umbilicus, 
a flifsomstanoe whereby we aro reminded of the prooeaa of oonstruction of the riba 
in the gnmp JrpadUf rimori (of. Oeph. d. Halltt. Ealke, Bd. 11, IkfL OLIV; Figa. % 
6; TBf.OLy., Fig. 1 ; Ceph. d. medit. Triasprovinz, Taf. XXV, Fig. ^. IndicBtioM 
of nDaI]er«aUghtly oorred, transverse folds are noticeable on the antador half of tiie 
last wiorl Tbe shell posaeaaee an obliquely elliptical outline. 

^u/nrM.— According to the figure of the sutaie-lioe given by Salter there are 
saddles with unbroken margin, rounded nbovf, and ratlior flat loteral lobes with 
many indentations. Salter figures tbe exterxuil lobe only two pointed, indicating 
only onedtfaqjentpdiitof (be lohe on either aide el theve^ ndimeataiilj-daTe. 
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kped iMfUan prorjection. A flat liialIoirad<aiilMzaiaij lobe vltih vubiioliiu 
appanit oataide the umbilical edge. 



Xe«irfi4r MKT Ototeghal PMitoa^Ounio Stage; NiU Feet. 

9. Amtmat imnrnna, E. Uojik, H. ZIY, Eig. 9, 

This spocics represents a circuiuplicated tjrpe, not known up to the present 
in the Mediterranean trias region, which is distinguished from the most closely 
related group of forms of Arpadite* cinemia (Ceph. d. medit. Tnasprovioz, p. 56 f.) 
by tbalaokef embllical tuhercles. 

Tho whor!-!, mtlicr r:ii)idly increasing in hei^ilit, embrace one another to the 
extent of rather more than half their height. They arc higher than they are wide. 
Tbe ^U* are moderatetf inflated. Tbeeatemal part bean two hig^sbaridy defined 
keels wliicli cnclosr the ilrvp-sunk middle furrow. 

The sculpture eonsista of narrow ritw itaociiedliig one another at wide intcrvala. 
Tbej aw strongly raited ae long as ihey ladiate in a itraight line, but tboy aia 
much more feebly deroloppd farther outside, where thoy distinctly bend towards 
till- anb rior part. In the wide interspaces between thcsp strong ribs of which 
tit'teeu are present in the circumference of the last whorl, more feebly indicated 
aeoODdary ribs ocoar, wbiob an mostly to be legended aa ioteroalatod riba and only 
exceptionally as bifurcated ones. But the strength of the ribbing is subject to 
some variations, as in some speoimeos the iatercalated secondary ribs almost teaoh 
tbe etnagth of the priuaiy ribs^ ao that tbe ebell then qtpean in this variety nmoh 
more closely ribbed. At a dbmeter of 2U mm. a epeeioMo of tide vaiiety been 30 

ribe iu till' oircumferenee of the last whnrl. 

5u<w«8.— i'lie sutures bave a brocbypliyll deveiopmeul in contrast to those 
oC the gioap <tf JrpaHtet dmumt in the eaiatttie alage of defetofMneal and nwy 
be compared with tbe sutnrra of Afpadilea Ladon (Ceph. fl Hallst. Kalko, II. Bd. 
Xaf. CLXIl., Figs. 6 — 7) from the Julian deposits, bat the second lateral lobe is ooa< 
■ideiaUly deepet in ^podMe HtdAttmit then in the apeoke named abovo. Tbe 
fiat anxiUnry lobe ia on the n m b i Uoal maigin. 



» mm, 

|]«l|il«(tWlHtiAHl lOS . 

IkMaMS M * e 

iniitb«f«iw<BKii«M CO • 

XoMlify tmd OtelogM FaHthm.-'Omlt Stage; in the orinoldal UmeetoiiB of 
Sinikin Iblar. Nnmberot apcejaena enamiiiiMl, 7» 
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3. AKPADnn itMAKsmfiB, £. T. Mojs., PI. XIV, Fig. 7. 

The figured specimoa vbich ia distinguished by an obliquely elliptioal oviform 
oatSm, fflipnNiita a type wUdt might ilnd ibt natnnl aUiiutoe Id the IMIIer- 

ranean group of Arpadites JrpadU. The slight doptli of the external furrow, 
aooooaponied by constantly occurring nuucgimil spines, gives however a certain iso> 
latod poRtion to {he preient ipeeiea. 

The whorls embrace one another only on the slightly inflated, rather flattened 
external part ; they increase very slowly, so that in the widely opened umbilicus the 
whole height of the sides of the inner whorls is visible. The whorls are thus higher 
ilian wide. 

The feobly developed external furrow is sunk in n Iiroad kfcl-lilce lonijita- 
dinal elevation of the external part, similar to that o£ Hieinniannitei thisbitiformU 
(Caph. ± HaXUL KMOta, H. Bd, p. 484» Tat GXLn, Figi. 7, 8). 

The transverse sculpture is only feebly indicated nn the inner whorls hr flat 
indistinct folds. Oa the peuoltiiaate whorl the present fragment shows faint 
slightly curved ilba whioli aie eepaiated by Tride iaterwnfai] apaeee bearing tinall 
ambilical tubercles on tbo umbilical margin. In some cases two neighbonriog 
ribe innate at these tuberdee^ that ia, weaker teoondary ribs separate themselves 
from Vbo atnmger primary fiba. At the edge of the periphery all the ribs bear 
spines, from which the eonsiderably weakened ribs on the external part bend 
obliquely forward, descrihinc: n short lappet. In trav^tsing the keele wbioh enokae 
the external furrow, the ribs form obscure tubercles. 

Ob the outer whoil wbidi in Ihb ftagnieiit belongt to the bodj<ohamber> 
small biftircation-i of the tibaaiadunnk !H» ribs ew tmdAsiMj more dioeely 
set in the anterior part. 

AifMret.— Not known In detilL 

Dimennom.'^ 

Dianwtor W ML 

Tlf'.eU L.r lb< \nt nh(<rl • M » 

T'.iLr-iine<>« ., „ ..«.*..»«K,, 

WiOtL uf '.h« v,D)t:iU.-iis, nlionl . 19 „ 

Loenlity a»d Oeologieal Position.— Comic stage ; in grey limestone with Joa«> 
mfoa, of. <yMfe(fWwitihot the UwTall^, opposite thaBalpkn Glaoi«r. Nondw 
of ipeeiiiMini fii awii nti li !• 

b. mfTMABlTBS. 
A WAsini (nxncautn) Hckmi. B. t. Moja, fl. ZIY, Fig. 8. 

As to (bis ipeoiea one might, on aoooont oPita oiitwBTd siiDitarit7 to Amm" 

renites JrUUddh (Ceph. d. Hallst. Kalko, IT. Bd., p. 780, Taf. CLII., Fig. I), 
be in doubt whether to refer it to Anatirenitea or to ArpadUet. It is the 
group of ArpadUn rtmoai (sub^eou Oit§mmite$) in the genus Arpaditet to 
whioh the praent apedea M«iia cloady nabted. The aataooa 0Mt indooe va 
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to givs^pnisNaiee to tiw htter alternative are— (t)itM flatlaoed ebuaeler of 

the transvorsn ribs, which are only M^printtd from one anoMier by narrow sharply- 
cat intercostal farrovs ; (3) the agreement in character of the umbilical margin 
with the ^roup of ArpadUet rimott ih eontraxt to tbe gently sloping oinbflical 
area of Anatirenitet Arittotelia ; and (3) tin* almeBce o£ the longitudinal line occur- 
ring in tlic h.«t-named species in the middle of the sides. Arpadift-n Bimlei ir ita 
entire habit allied to Arpadilea Ferdiaandi (Ceph. d. UalUL Kaike, 11. lid., 
p. 460, Taf . CLIIIi, Figs. Ifi, 17), bnt has a mnefa higher month and is more nanmwfy 
umbilicated. The externa! part is flntt«»r, vrhicb is chiefly caused hy the lesser 
height of the smooth external keels. The sides are covered with much mote 
diitiiMUy rifDMiilalljt-oamd ribs which fonn hvndles at the toherehs 
on tlie umbilical margin. Through furthi^r bifurcatiouft of tlio riTts oc-currin^ at 
less than half the height of the sides the number of nbs united to a bundle amounts 
to iioDi 4 1» S. At the edge bordering thesmootli wrtenal aieafrom which the keels 
rissk the libs become pointed. Tbe occurrence of umbilical tubercles is repeated in 
the only species known up to the presunt time from the Juvavinn formation, dm., 
ArpadUet JAUi (Ceph. d, Hallst. Kalke, II. Bd., p. 462, Taf. CLIII., Fig. 10.) 
The great morpholof^l agnement with JstatireniitB Ari$iotdi$ aboifia 

emphasized might lead one to think as to whether this species mijjbt not find a more 
suitable systemalio position in Arj^adUea. But whUe the occurrence, as already men* 
tiened, of the longitiidliial line in the middle of the side is afeatnre iriiibh is fonigB 

to ArpadilfiK, it may on the Othur hand be frequently ohacrved in Amnrenitea. 
And also whilothe peculiar division of theezteraal saddle in AnatireniUa Arittoieiis 
is abwBt in .^iTwiifM, its presenoe has already been proved in AriMilist, which is 
elosely related to Aaanrenite*. Thus we are led to tiaoe bisic the resemblance 
between AnarireniteB AriHoieU$ and Arp0dUe$ Mittdti to eoBTorgent deTfllopment 
of dil{erent stocks. 

jMsres.— Unfortunately it WM not possible to obtain a oonneeted satnre^Une. 

The type of the sutures stands on the border lino between hrachyphyll and doli- 
chophyli development. The saddles, which show a pyramidal outline, are of ooa> 
ndeisUB beight ISw flritlateRsl lobe fa divided into thna points. 




aM^llllMlM««kiri u«« 

mihirfkaahniHi S-Ih 



Locality and Oeologieal Potilion. — Jurarian Stage ; of tbeHalorites*LilD«ltOll« 
of the Bambanag Seotioa. Kamber of (Qpeeininis eumined, 1. 

c. CLI0NITE8. 

1. Clionites Woouwaem, B. t. Moja., PL XIII, Figs. 4, 5. 
I regard as the type of the speelsi {ho nifowitr spedawn Hhtttcated in Fig. 4, 
irbilst distbguidiing tbe broader one^ Fig; as wartetat ora$$a. In both cases the 
whorls are higher than wide and embraee one another only on the external port. 
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The varirfas crania , liowever, incrcurios a little more rniiirll^ and A|l|Man fbOCirfoie 
■omeirbat moro juuxowly umbiUcatcd than the topical form. 

fhe lidM af» fatliar He! md boidflfed hj » diitinoUy mnrbd vmbilied marfin. 
Tho umbiUenl wall descendB atMply to tihe mnbilical suture. The ezlemal part is 
inflated. The external furrow is not excavated in the sLell, but only form* d by Ibc 
two rows of external tubercles greatly lengthened at the base spiraUjr. Ibe sculp 
ture conRistB of •troog riba oniameDted with five loira of tatMKle^ and a very faint 
longitudinal stnntion. 

The narrow ribs, running in a tolerably straight direction up to the marginal 
toberelea and then obUqaaly turning toivaida tba anterior, aie aopanited by iride 
inffrcost.'il spao-s. Bifurcation^ nf the ribs nccur on the umbilical tnbonlMaa Wall 
as on the marginal ones. Some ribs, howeTer, run also undivided. 

Between the maTt^nal and the nmbiQioal tabevolea there ooenzB aitnated nearest 
to the marginal ones anotbor row of latanl tuberoles, wiiinli is more strongly 
developed on f hf< inucr wli iris and becomes considerably wcKkentd on (lie last, still 
chambered whorl. A furlber row of tubercles is placed on tlie ext<;rual part in the 
middle^ between tba marginal and external tubercles. Theae outer rows of tuber- 
cle"- arc strongly developed antl fike almost the character of clonL^at^J external 
spines. lu the variety craua some taberoles become, however, flattened in the 
anterior fiart of fbe lart wborl and have almoat the appeannoe of the eloagated 
external tuberolcs occurring on the li'iily-rliamher of CUonKei aherrant. 

iSiitMrei.— 'The aeoond lateral lobe cuncidos nitb the umbilical tubendaik Hie 
eztenial lobe i> lower flian the ftnt lateral iobeaad divided into ttiXBe«pofnted Ulvaa 
by a very low broad median projection. First lateral lobe narrow and dcep^ 
divided into three points at f!ie bi^e ; sreond lateral lobe considerably shorter, three- 
pointed at the base like the tirst. lu the typical form there arise from the lateral 
Idbaa^ Jdning the dentloalatkma of the lobe^ two notobea or only one at the ooter 
saddle wall. AUo in the variety craiia there nre on the last septa notches on the wall 
of the external saddle which ia directed towards the lateral lobe. Saddles with 
nnbeoken nmigin, romtded above. Sztemal aaddle ooDndesaUy bigber than the 
first lateral saddle. Tlie aeoond, veiy low htoal aaddle, dauenda m the nmbilieal 
wall to the suture. 

Jiiukiinliiont.— 1- 

Tar. eratt^ 

Hwittfttr .........M na. SS ms. 

Hftght of tiwlMt mM IM • W , 

IU«kaN*» IN. Um 

WMtk «f «• •mMImw le . U . 

Locatttjf ami Oeologieal Position.— Juvavian Stage ; of the nalarilea>Lline»tOD« 
of the fiambaoag Section. Humber of apeciweoa esamined, 6. 

2. CwoNiiLs SiLTBKi, E. V. Mojs., PI. XIII, Fig*. 6, 7. 

This species, closely related to Clionilet TFoodwardi, is distinguished by slowly 
InonaaiDf wlH»la« wUsh an widar than high. I eon«deir the apeeimon IllnatnitDd 
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in Ficr. 6 as the type, from which the variety, Ficj. 7, is distinguished l)y more 
crowded and more numerous ribs, as well as by slight diflcreiioes in the atruoture 
of the tatoxek Tho tronsTeise sculpture agrees in the principal featorefl witk that 
of Clionites TPoodtoardi. It is i liicny distinguished by the ohtif|nt\ ^ncVwardly 
directed riba on the aides, and also by the external' ribs running in a straight direction 
{rkh the mmgliial to Ibo ectatnuil tnberalea. In the fypieal fonu thwe oacfnisait 

early weakenina; of tlio tuborcles, especi.illy of tho Interal tuherclrs and of the row of 
tubercles intercalated between the marginal and external tubercles. Sf leal stria- 
was not obiemd. 

Suturet. — The second lateral lobe stands in»do the umbilical margin aliMdy 
on the umbilical wall in the typical specimen, whilst in the varipty, distinguished 
by closer ribbing, the second lateral lobe coincides with the umbilical margin, 
like external lobe almost attains tbe depth of the first lateral lobe. It is divided 
into two- to three-pointed halves by a small nunlian pnijectton wiihout denticula- 
tions. The first lateral lobe is foor-pointed. The two middle points in the typical 
form an eooiiderably brger tboii the neighbooring lateral ones, whilst fbe 
ix/ints in the clo^^oly ribbed variety alma^t attain the sano aisa, Tht indieMHon 
of a fifth point in this variety ii sometimes observabla 

Thoaeoond lateral lobe is two-pointed ; the nddks, with unbroken mari^ be 
aoiBewiiat higher and narrower in the typo spedmen, but in the variety they are 
lower and broader. The external saddle and the first lateral one possess, approxi- 
mately, the same height. The second lateral saddle on the umbilioal wall is only 
rudimentaiily developed. 

JHmgmkm. — 

KiMtttr Umm. 

Ib^lM rftiwbitiihHl U , 

TfcMiMH U 

WMlhiCths«aMH«w 1« » 

Zeoatif jr ami OtokgM jPiotUkm.—Jx^yia]iL Siege ; of tlie HaloriteeJduiestooe 
of tbe Bambeneg SeelktiL Nmubev 9i eperiiaepe exaniiied, i. 



S. CUOSITBS ABBllBANS, E. V Mojs., PL XIII, Fig. 8. 

The inner whorls ngrep with those of CHouitea iFoodwardi and nlso pospes? tho 
longitudinal striation which is observed in Ciioaitet ii^oudwardi. The outer whorl 
wUiob in tbe ineaent fngmeeit bdongs eiitiiely to tbe body-ebaaiber, thowsa kind 

of sculpture considernWy dilferint; from that of tlic inner vrhm] and reminding us 
of the aculf tura of Frotachycerat X/tpua, Dtm.- That this is only an outward 
wemblanoe resting upon a ehonee assemblage of diancteie is shown by the 
entirely different modes of development of the two species, which csn be observed in 
the inner whorls. OliomUet tAerraiu agrees, as mentioned above^ in the inner 
wboila witb Oti<mitt» ^aodwardit whilst the inn» whorls of Frotraekgeenu Thou* 
are like the outer. 

» i.v. atjdami* Oi|*4Hm d« fldkllMwUl%U 
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The difForencea which the hody-chamher of Clionile* aberrani shova are m 
follow. — The bransTerse ribs appear to he slightly sigmoidally curred. Tbey 
have hecome fold-like and striated and in some places entirely coniarted into itcte. 
Of the fire spiral tnliercles only the nmbilieal, mai^nal and external ones ara 
distisctly developed, whiUt the lateral row of tubercles ii scarcely even indicated. 
The lowoC talMMilM between the mngiiial and ezlendd toberelea ia a little b^ter 
preserTod, but thrsf tuViorcles only apjHiar <K>mewhat lengthened fpinilly. The 
most atriking change is noticeable in the external tubercles which now appear 
as Toimded Iwel-tuberoles, greatly elongated spirally. Inthedewtriptian of Tariefy 
era$$a of Clionitet Woodwardi the unique chango of the nomalextsmal tuhBralfls 
into such eknigated tabeides baa been meDtioned. 

A tnrtbflir feature of the difference in the body-ehambwr ii the restriction of 
the bifurcations r>f the ribs to the region of tlie unbiUeit tnberdM. 

Sutures. —'Sat known in detaU. 

DitnentioHt, — The fragmentary condition of the specimen does not allow 
«f measnminflnte of its parts. 

Locatitij ami Geological PoaUion. — Juravian Stage ; of the Hatoritei-Iiiae* 
atone of tbe Bontbanag Sectioo. ITtunber of speotnens eiaoiiiiedt 1* 

4. CiiioNiTES HuQHESi, E. V. Mojs., Ph XIV, Figs. ^-8. 

Tills type is suliject in ■vnrnd variations which are indicated in our illustrations ; 
such Toriations are best regarded as charaoterizixLg varieties of a species, as the 
TBiiatiooa obsarrable do not appear to be snffloieint to ado^t of their bein; oon- 
■idcred con'if itnting special species. 

Ihe typo specimen, Fig. 1, possesses slotrly increasing whorl^, embracing one 
iiiodMr m the external port. Tbe wborla are wider than high in the ynnn^, but 
on. tbe body-duwabar somewhat higher than wide, leaving a wide umbilicus open. 

The scalptnie diom tbe same elements as Clionitet Woodwardi and Clionifet 
Salteri and is on tbe inner wborla ooniyered also to be already highly developed, 
aa the transverse rib^ apponr to be flnely wrought ; they stand dose togsflier and 
five rows of spiral tubrrcles aro present. On thn Inst wliorl, w liicb for the greater 
|iart belongs to the body-«faamber, the more widely separated numeroiu ribs 
assume a sHghffy eifqndidal oarratuxe and flie lateral tnbendes disappear nearly 

complr''i-^T, whilst the other row,< of tubercles beeomy also visilily weaker. The 
increase of the ribs ooonrring in tho anterior part of the body-chamber takes the 
ebacaeter of intevaslatfooa. 

In proportion to the weakening of the tubercles on the external part the 
external furrow becomes less conspicuous. The transverse soalptoco closes 
gradually together, traversing continuously tbe external part. 

Whera the ahell is wall pieserved* strong inversely imbricated lines of growth* 
which Dre crossed by Buudi more fSBobly indicated and obsenta loogitndiiial h»w ^ 
are to be seen. 
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' Tbo specimen represented in Fig. 2 is cbieiijr distinguished from the ijpicai 
form by the Icm enrred cooim of fim tnouTeiM rilw on the bod^'Oinmbef irhoil, 

as also by the fact that the weaker ribs mostly renrli to the umbilicril margin. 
Sometimes these aeeoadary ribs, comespooding to the intercalated ribs of the 
type fonn« alto ahow faint tneea of umhiliosl taherol«a. The enteraal nwliitan 

occurs also in this rarietj only in the anterinr part of the bodycbamber, coming 
from both halves of the shell and terminating at the extenul tnbercles, while in the 
foremost part of the bodT>obamber the ribs meet over fbe ditappearing external 

flilCOW. 

The form with the body-chamber representod in Fig. 3 might be regarded as 
that of an immature indiTidoal, if the obliteration of the lateral tubercles did not indi> 
oate that the juatttre stage had alieady Iwen naiobed.' BcaidM bebg nuUer this 
spet'inien is iliBtiti2;iiisbod by a slight ififlation i,f the sides and by the almost com- 
plete oblitemtion of the umbilical tubercles. With reference to the ribbing it 
stands bstwaaa the specimens icpreaentcd ill f%niiMl«iidS, Ihoagh s weakanlng 
cf the tuberolea likewise occurs on the eztemal psr^ no meeting of the laknl 
sculpture takes place adoss this part. 

Sutures.— 'Eitcrnal lohe Tery deep and in line with the first lateral lobe ; the 
two halves two-pointed. First lateral lobe four- pointed. The two middle points 
reach a somewhat greater depth than tbo lateral ones. The second lateral lobe 
which is two-pointed, is situated on the umbilical margin. £xtemal saddle some- 
what veaker than the flnt lateial saddle. Bofli are ahont the aanw beighl^ with an 
unbrokeB margin, and ronoded ahore. 

Stmensiotig.— * 



TuiDeUr t » , 4t mm. 

Height of tli« fall vM . U „ 

ThkkBM „, H .......... M » 
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LocnlUy and Geological Po<i/(on.—JaTamn Stage; of theHakrltas-X^bBflstona 
q( the Jamhanag Section. If umber oC spedmeas eiaminedf 4l 

6. GiTOKiTES, n. f. ind., P. XIT, Pig. 1. 

Ihe spedmen figured, broken as it is at the hegioning of the bodj«ehamber, is 
dosely related to Clionite$ Eugheti, with whioh it agrees in reference to its shape 
and tlie nature of its sculpture. It is, however, so distinct from the moro olosdy 
fibbed Cliowtet Mvghe» by the separation of the ribs by a greater distance on the 
oatn wlmis, espeobdty at the beginning «f the hody-ehamber, and the eoMidccahle 
thickening of the latter connected therewith, that it can no more be placed in the 
group of Tarieties of this species. If we take into consideration that on specimens 
with mere complete body-ehambeiSt the always strongly d«vs3opsd libs must give to 
the species a habit which represents a mode of variation entirety opposed to that of 
ClUmUf Bughstit the independent position of the present form cannot well be 
donhted. 
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StOwretr-'Btt aatnie'liiM tliomoloae agwenwDt with that oi OMdntfMjSivAMi 

The external lobe, however, atUins a greater depth than the first lateral lolNb 
which reaches a greater width than that of ClionitM Mugketi, 'Xhe a«b>nMli Stddlo 
is somewhat higher than the first lateral saddle. 

Diftmetrr t.ll moi. 

)lM);iit of >hi liut wborl 13*5 „ 

T*;iirlcii^ni .... 4, ..«»••*«• 12'6 ,r 

\\ ilih «£ («» BUifciJico) 17 ., 

Locality and Qeologioai JPosiiion. — Juvarian Stage ; of the lialorites-Limestono 
of the BMDlwiiBg Seetioii. Kvnibci <if qtedaea* egEBiiiloed» 1. 



6. CuoBXUB mmmn, B. r. TL Z1T, lig. & 

The shell, only slightly embracing, is, when comparo;! with species occurring 
in the same bed» distinguished by the pecmaoence of the tubercles which 
footwie ia atiwigth aad alnntt Iwcoma fpiaea. Bendct the woal five rem <tf 
tnberclcs ^\ hich distinguish the related Indian species, there Ooonn on the bodj> 
chamber whorl also the indication of a new intercalated sixth spiral, which appears 
0a the sides between the umbilical and lateral tubercles already ocourriug on the 
inner whorls. 

A further peculiarity of Clionitis fpino$v* lies in the irregular chanictor of the 
bif arcation and oonneotion of the ribs. For instance, the connection of the ribs on 
the ddea ooenn niQt lacdy on the matgtnal tubeid^ TheatcengthoCtheiitoia 
to a certain extent dbpnoporUoaate te tbeatienie dBTdopment ef the apUie>]ifcB 
tubercles. 

The finea of growth aie diitinctly developed. They are econed by leu ood- 

spicuous longitudinal strise. The hitter are strongest on the external part of the 
body- chamber. The spirally elongated ezteniaL tabercka nnite at the beee in the 
same mnnpg as the external keels. 

Ailereii^Not haown in detail* 

X>imen»iott$, — 

iir;«;Kt oftetailwM . . . U« • 

ThukiKM m m a 

Wltkidi^maaim u , 

Locality md Geological Fo«i7k>M.— Juvavian StaL-M ; of t'lo Qahnitca-Iiaitatane 
of the £amban4g Seotioa. Knmbec ot epeoimena examined, 2. 



d. STEIN1IANNITE8. 

1. SmKMAMMlTBS TrKDrLATOSTHIATf*, E. V. Mojs., PI. XIII, Fig. 1. 

The widely umbilicated shell consists of slovly incraesiog wl ocls, embracing one 
another only on the extetnal pert. They are higher than they aie wide and poteesi a 
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leotangulat trans ver»e seciion. Tlie umbilicus as well aa the external maigin are 
Axtjlfy defined hf tho vmUUeal and marghial tabeMlca. The atnimilfdaveSoped 
external keels, which are accompanied by faint kepl-furrows losin;> tliomselrea in 
the anterior part of the last whorl, rise high aboTo the tmocated external part 
Tbay enolow the estttnal fanow wUelh is dJattogtiished hf its great iridtb. 

In the iculpturo of tlie cLambereJ wliorls there are to be distinguished two 
systeins apparently independent of each other* namely, (1) the tiaiuTerse scnlptnre, 
and (2) the quite pecnllar longitadiDal Btriation flraning the transverse ribs, 
'whicb, it must especially be pointed out, is not to be confounded with the epider« 
miJit, iji'longln;^ as it doei to the shell Uself, impiaMiiig it so tliat (be atiiatioD ia 
Tisibio on the cast, 

fhe loogftadiaal afarbMan, iiiddi fa atoonglj davdapedtti 0w finer vlMrli and 

gradually wenTcer.s on (lio outrr whorls till it completely disappears, is distint^nished 
from<a normal longitudinal striation by the fact that it is arranged in andalatiDg 
aidtas ontting tihe (laagrwae aeutpttm net Teirlically but diagonally, and al eartain 
intervals, passing from the Ionn;itudinal direction into the transverse, bending out- 
wards towards the external maigin. Thos the longitudinal striation, according to 
ibe species, is dfrided into a TBiying nmnbep of divisions, each of which has the 
aaaw 1^lvl"K*^"g oonrse. A flat aruh convex towards the outer side is succeeded bj 
a larger areh concave towards the outer sido, whow longer anterior portion assumes 
a transverse direction. These peculiar stritn do not oxist at the lower part of the 
■idea, Imtiheff begin aomewbaiUgliartlidovfhaiDiddle of 0M sides. Hie fioniBuiat 
striae of each division, transversely directed fowarde the outer side, arr li^fin^iished 
by greater fineness and are somewhat closer. The number of divisions occurring in 
fh« eiienmbranee of tin last obambered wboil amomits to five in SMmuumitM 
imiviatOMtriatttt. 

A very oharacteristio peonliaritiy of the tnuureise seolpture, whioh seems 
to stand in a oerti^ relation wifh tbe ui)dnIato*8triate Icogitndinal sculpture, 
dust be empluulMd and not remain unnoticed in a description of the latter. 
It is that the ocourrenee of typical marginal lunuhe ccineides with the outwardly 
ooDcave arches of each division. A tubercular thickening is connected with the 
InnnltB.^ It is now senunrlsble tbat only mm IvnoIarMMidiaoddiiiaaneadi 
division, whilst the remaining ribs, without forming a marjinal tubercle pass over 
on to the external sidew After the disappeaianoe of the undulating longitudinal 
atajation fbe marginal hmnlar tubeides also oease and in thehf plaoe there appear 
Biaiginal tnberoles regularly on all the ribs. 

The very strong transverse sculpture shows ribs wide apart from one another, 
which at shorter or longer intervals bear strong tubercles on the umbilical margin. 
Two neighbouring libs then mostly join foilc-like together at these tubercles. Those 
ribs which carry no umbilical tnberoles are more feebly developed and undergo, as 
a rule, no furcation. The radial course of the ribs is tolerably straight. The ribs 

"Um^ mar *tt^7 ia Oi* CfroMw goM niMto (Ok|h*^ VM> IiillHkB4.II,»in)wilb tts 
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fonning an astemal lappet in fbeir comw only bead tanvd en ihfl cftemal pni 



Faint traces of a luwinal tongitudinal atiiatiflii IM piwaat at tbe begto 

the bodj'ohamber. 

jMw«tir-1lM rainn-Iiaeb of oaiatitie dBTdopmmt. ahowa laOer aanoir 

saddles with unbroken margin, with narrow lobes denticulated at tho base. The 
external lobe h shorter than the fint lateral one and diTided by a small narrow 
medun proj< ction rounded above. The two balTw of fbe lobw differ alightly fram 
each other. This is caused by the circumstance that a few feeble dentioulationa 
which arise on the wall of (he saddle from the two>poiated bSM oocnc on the right 
external saddle. The ftnt lateral lobo is divided into f ram (Nb to tizpobita. The 
Moond lateral lobe possesses beside two dlatiiuik pointi alio the tiMM of a third pwnt 
on the side of the sceond lateral saddle. 

Of the saddles the external one is the highest. The second lateral saddle is 
only vraokly developed. It it tftnated on ibe anddlioal toH, einking down ateepfy 
to the suture. 



Locality and Geological FotUion, — Juvavian Stage ; of the Ilaloritea'JiimeBtoiifi 
of the Bambanag Section. Number of apecinMoa ezMDiDod. 1. 

S. STtmamiixis CuoKitoisa, E. v. Moja., PI. XII., Fig. 6. 

Tb]8apeoiee,uofoitaBate1y represented only by the figured fragment, give* a 
typical representation of an undulatostriate SleinmamHeiovk the inner whorls, wUltt 
the still chambered outer whorl tends to a resemblance with the Clionitea type. 

The outer Tolutimu are somewhat higher than wide, but show a rery slow 
increase in height. The penultimate whorl is still wider than it is high. The embirao' 
ing is lim'itod to the cstemal part of the preceding whorl, which in the immature 
condition appears somewhat wider than in the matare state, when in eooaequenoe al 
the increase in holgbt tbe external pert ahowa itaelt to be a little sum neinowly 
inflnteJ. On the penultimate •whorl the tnmsverse section approaches a quadrate 
form with rounded angles, bat on the last whoil itpreaeats a rectangular form with 
preponderating height. 

The sculpture consists on the inner whorls of two elements, independent of each 
other, viz.: {a) the tranaverso acolptiue which continues on to the outer whorls, and 
(6) the oblique longitudinal atriation which is confined to the inner wborb. As to 
tbe tnnsrerse sculpture, this agrees in general arrangement with that of the remain* 
ing species of tho undulitostriat* Steinmannileu. The ribbing is inoderately close. 



It becomes less dose on the outer whorls, on which thus the width of the intercostal 
epeeei buMMMa. Ibeiibe ehow a itniafarooMaTH^ forwards Mttheiideiof the ioaer 
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xrlmiia tbaa on the outer whorla^ on wUob up to the kiiob-Uke tweUiogs, wbiem cam.' 

menccs the* lend of (he ribs, these (the ribs) turning obliquply forward on the exter- 
aalpart, only show a slight curvature. The ribs are partly united in pain to forked 
ttHim, putlr miniiiif uoclMilad from tbe im'tBiBal maufHn to tbe outer margin. Oa 

the odtcr whorl ospccially, the forltfMl rihs show knot-like swelling-s on tl>e iiiTihilioal 
margin, 'llie aiogle ribs show only faint indicatiooa of umbilical tubercles on tbe 
oatar whori. On the inner irhorli, wliicb are eomed with oblique longitudlnel etriasi 
distinct traces of lunulse are to be seen, as in Sleinmannitea undulalostriatrit. Second* 
ai7 bifurcations of the ribs rarely occur on tbe knot-like swellings of the outer 
margin. To the rarity of such bifurcations and the wide separation of the ribs is to be 
attributed the great distance between the tubercles on the external keel of the outer 
whorl, as these tubercles are formed by the intorspction of the ribs and tho oxtcmnl 
keels. Tbe closer notching of the external keels of tbe inner whorls is due to 
their ebHer ribbing. The obliqoeijr ranaing longitoilinal striae ere divided witbin 
the circum fere rce of the p T-nii'iTTint- - whorl into tli roc fi'^r•^•, nnr! the number of 
luauliB witbin this oircumf ereuoe seems likewise only to be three, so that with each 
yut only one lonnln oonespoade. It sraet ftiftber be lemaTked tbet bendee tbe 
lunulee no indioatiooi wliktoTev of Bwr^ul tubeiclei on tlie ionn whorle eie 
pmeot. 

Svturet. — ^The extereel lobe elffloet reon^ieB ibe depth of the ftret lateral loboi 

It is dirided into two halves by a small median projection, rounded above; and these 
are distinguished by three or four little pointh. The first, lafonil lolw shows four or 
five points, of wbioh those lying nearest the saddles are shorter tlian the middle ones. 
Tlie greater nunberk not ohsened in the iiDf»nuMtaepta»wbiebon1jr poacess four 
points, but further backwards. The second lateral lobe, which coinoidos with the 
umbilical margin, has two points, of whioh the inner is distinotly deeper than the 
oafer* vhioh inollaea towiida the first lateral saddle. The external and tbe lateral 
saddles arc rather narrow, with an unbroken maigbi. There can scarcely bo said 
to be a second lateral saddle, for the septum rises from the base of the seoond 
lateial kbe only to the lielgbt of the small dentioalatioos dividtng this lobe and 
then demnds on tbe umbilical mil in a etiwight line Tarikal to tbo.iimbiIii!al 
aature. 

JJimemtiont, — 



WidU) of tbe umbiliaui .......... 1" ., 

Localiti/ and Geological Vmilion. — .Tuv.ivlati St.i^'e ; of IheHaloritea'Limestune 
of the Bambanag Section, d umber of specimens examined, 2. 

8. SoxinfAaSRii Jtammaxt B. t. Mojs.» PL XII.» Fig. 7. 

Tiiis species, closely related to Aeinaiomriiw COMdhUMt is diatingnUted 
front tbe latter, by the patmanenoe of tbe notehed ezlenial keeie. Ibns, in 
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StHammmUn CUontMiett tlie tnthardn of the isduatl kwb oeenxring ftt wid» * 

interrals attm'n a certain independence, so that tlie keels on which they are placed 
beoome ]sm coospiottoua. In StgituuuMite* Detiderii, on tbs oUiw hand, the 
talMndaB on th* axtanul lewis are Init fnn^ dtrcloped, bo Qui the httev beoome 
the more prominent. 

A further di-tt: Eion between the two species under oonsideration Ho8 in the 
closer diBpotiitioQ aad tke sUgbter carTsture of tho ribs on the last whorL Umbilical 
tuberelea are Tei7 diatiiiot hext, wULgt the iniieatioiu of knot-like noginal iweU- 
inffs are but Tery slightly developed. This 13 prohably dependent upon the fact 
that the ribs becomo obsolete at these marginal swellings and do not continue on 
totbeectsmal part, as & the e«M on 1ih« innef wharifl wludi am proTided wifli 
InnnltD and oblique longitudinal striaa. 

The oblique longitudinal Btrice form three divisions on the penultimate whorl. 
Th^ are remarkably strongly derelopnd and are present on the oast as well a& on 
fliB ahflll. The anterior fragment of the last whorl is deficient in these strise. 

Sulurps. — ^The suture-lines also slmw dlstinf^ishing features between the two 
species in question. Thus the first lateral lobe shows a consideiabie differentiation 
of tbedentiolee, of wluoh tha nnall middle one u aoooiupaniad bf tn, mmh blgher 
ones, rounded above, whilst in S^^iM/Tia'Uii^'* CTtwi i^OiV/f* rach marked differences 
in aize do not eziat. The eecond lateral lobe Is decidedly two-pointed ; and the inner 
poittt vUoti h ailiMdf litaatod on tho umbOfflal margin is aln bflfe dw deeper ooA, 

In contradistinction to Steiumannile* Clionitoidet there la a diiCiiiQt iMMiid 
lateral saddle h'>rf> ivhioh ia eitnated on tho nn^hilical wnU. 

Dimemiopt — 

Haight of tie 1i>t «UrI IV m 

TlilalmeH .*.*..'.... HfS, m 

Widtti nf ttic iiEbi'.leui 13 „ 

Zoealiljf and Oeologieai Pan/toM.— Jura?ian Stage ; of the Ila lorites-UmestoDie 
•t Cho BapibiDaK Swtion. Nnmber ol speotaMQi oxKiniiMd, 8. 



4. SnsnnuKKiTES Noimnsi, B. t. Mojs., PI. XII., Pigs. 8-9. 

In ^ite of the difference in use betweeo the specimena figured, the small one 
ivpmeDted in 9%. ft cannot be tegoided nyouif, immatnn fovni. It nivst bo 
considered a mature individual, ah it bhows on the body-chamber, occupying the 
anterior halt of the last whorl, the same rariationa of aculpture as the larger form 
Mpresented In Fig. 8. But as some slight Wtatmam other th^n that of oiw can 
alao he reco<^'Di!sed, the smaller individual may be looked upon as a variety. 

The inner whorls, provided with ohliqno spiral striae and lunnJs, show a great 
similarity to Steinmaimitei Oiionitoidet and Ste^$»aHnitei Detiderii, Eeaential 
fillbe)maw«ii]ytobodfaoemdalt«r thoo^^ kogitddtaal 
■tdotion on flm bodtiwAambw ofawtwv inVvidmlp. Ilwitmigar««mtazBot 
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tin ribs on ike aidea, and especially thoir strong backward ly directed bend up to the 
maigiinl knoi-Uke awclliiiga togetlMir witik tha abaenoe «f fb« vntil]i«l tiibexvlw 

form a remarkable diRtinction. Furthermore the ribs on the ffdM amndur «ti»>p g^ 
sod sepoiated from one another by wide intoiooBtal spaoea. 

But Qt» extiwnal part of tb« bodyMdiwnlwr in. a fall-givwn alull vBan maet 

more s^triking peculiarities (Fig. tJc). Bahnau the mo^iiiat knoMJkB anniDinga 
and the notolietl external ke«Is, l:»ut nearer the latter, for e-sample, a spiral 
oonnection is formed between tlie neighbouring ribs where a torked division of the 
ilba not aeldom laaulia, as oa the laiger apeoinutt (llg. 8% wUht In tbe foRn, 
Ftj- 9 with a smaller body-chamhcr, such a dirision has never been ohservedi 
These diTisiooSf which reault in a corresponding iacmase of tabecdea on the external 
keels, eeaae, hamem, alao en the laifn fom towards tin aperture. 

A further feature of Sieinmaniiitei Xoetlingi is oxliiljitod, morooTer, by the 

ratb^ faint indications of normal longitudinal stfiaB observable ou the bedy^oliamber 
after the diasppeacanoe of tba dilifiia IwigftnjiiMil Mm. 

The laogtb of tlie lifidj'6b»viM touMUiiB to about ffano-qnartert (tf the last 
wbocL 

Sutmret. — On the smaller form, Tig. 0, the denticohitiona extend from 
tfta base «C tbe lobes to the walls of the saddle, whereby more nimMHMia detttklea 
nrisn, Bjt it mnst be mentioned that the liner details of the lobes in the larger 
apeoimeu (Fig. 8) oould not be so distinctly obaenred as in the smaller one on 
aoeoont of leas fsvouiable preservation. In oae plaoe^ boverer, in tbe Istgs* 
form denticles arising from the first lateral lobe to the external saddle hare 
also been observed. The external lobe is somewhat shorter than (he first lateral one 
-which is distingutabed by great wfdtb. Ibe aadiOas aio mlj modacately high and 
areh-^tka in fonn. The nmbilloal stttma coiaddas with the fltat amiliaqr Mbei 
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Locality and Geological Toeilie^-. — Tuvarian Stnge; of the Hnlnritm Finwi- 
stone of the Bambenag Section. Number of speoimena examiaed« Z» 



6. Steikmahkctss Lcubocsj, E. v. Mojs., PL XIII., Pigs. 

This species, which forms an indejwndent type and does not agree with any 
apeoies known up to tbe present time, is chanu^isod by the extim^ion of 
flw extsmal ksels In tbe antedov part of tbabo^-obHuber, oonaaotedwitb a al^ht 
4a|pession of the tube. 

The external habit of Sleiumimnilet Lubboeki shows, it is true, sofne similarity 
to tin frnms of the group UndiMttMatL But it jiHl nanta tb» paeollar 
longitudinal sculpture which djsttngltfsbee tbis gllNI|l j M ttnt AMU OOfy « Mpot* 
rebitienahip oould be admitted^ 
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On the inner whorls, as seen in Yig. 2, a rapid increaso, e.«p<;'cinlly in 
height, takes pl&cc, whilst on the liat irharl, ptOTided with the body-cliatnber, 
the increase in height is slow. This rotardation of the growth ia height increaaei 
in a Teiy Btriking manner towards the end of the body-chamber, a circumstance 
which m»j he accounted for bj the disftppearance of the external keels and the 
■imuItanoouB rounding of the external part. The whorls embrace one another 
only on the external part. Vnt as the latter is rather strongly inflated and a rapid 
growth of the inner whorls in height takes place, the umbilicus remains propor* 
tionan^ nanow. 

Tlio s-ides are slii^htly inflatwl, hni 1)iicoine flnttcriod on thn hrwlT-cliamber. The 
external keels, as such, arc only feebly dereloped. Tboy rise with the broad and 
■hallow wctemal f uni»w» eaekeed hy them, war the itiflatitm ot the external part. 
The keels, as already mentioned, disappear entirely on the anterior jiart of the 
body-Kjhamber. and the ttaoaverae ribs, greatly attenoatedf oloee together ovet the 
SNmnded eztemal part wifhoot fovraiog external tnheroles. 

The ribs are very crowded on the innermost whorls and arc here very fSaa, 
"With the £fro« th of tlio wliorls tin: ribs, inCTva-sini; O'lnsiderfibly in strenirtb, become 
wider apart so tbut broad iutoruostal spai'^ are formed. In thu autrriur part of tho 
body-chamber, towards the aperture, the fibs get finer and are again more crowded. 
Bifurcations of the ribs occur seldom on the Md«« or outside the umbilici! mari^in, 
which is distinctly marked only on the Wt whorl, but more frequently outside tlie 
BBaigiul tnheielee, wUoh (the taherolee) «r« vaon diatiQotljr developed en the tamer 

whorl-j and gradually become oblilonitfjd on the last, wborl. Indications of nmbilical 
tab«icles are present on the last whorL Not all the ribs form tuborcles on the 
external keel*, aa neigfaboaringribe cooneot together hen and thnre. 

The ke«]a bm bordared by ftdnt kogitadlnal depieMioDB wfakh take the plaoe 

of keel-furrows. 

Aa to the course of the ribs it has to be mentioned that up to the marginal 
tnheroles tlie ribs are bent somewhat obliquely towards the posterior part. Outside 
the marginal taberdea the rib* bend ib the opppaUe.dixection, tbatie, stroogljr 
forwards. 

It b worthy ef note that there ate nTeral tragmentt tt body'Cibaiiihen whieh, 

considerin;^ tbe rnritj of the latter in the types related totUa gOnUS, leada WW lo 
infer that the shell was espectally strongly oonatrocted. 

Aalww.— External lobe oonaidfliBbly shorter than the flist lateral bbe, divided 

into three-pointed halves by a broad medhui projection with a rounded, unbroken 
1 maigin. The first lateral lobe is seven-pointed and the second three^pointed with 
• ioDger middle point. The last auture-llnes immediately preceding the body* 
chamber are somewhat less richly indented, as the flnt lateral lobe at ttiia piece 
gixly shows Cvo p'tin'x in.st<?nd of snven. 

baddies with uu broken margin, rounded. External saddle rather narrow and 
high, flfat lateral aaddle broader and kwer. The leooad latecel aaddle deaoenda 
over the umbilical wall to the mnbilical suture. In some places slight noftehea, «no* 
^ding the points of the lobc-s, axe observed at the bafo of the saddles. 
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We have hereaform (unforfunatelj* only a fraf^mcnt of a whorl) which is com- 
pckrable to J)ioitite$ Atboln (Mojst&uvius, CepL. d. lialkt. Kalke, II. Bi,, p. 492, 
Ttt, CUT., llgi> 8-^, or poewibl; even ideotieal vith tbia tpedM. Tbe bnad, 
flatly rounded ribs with the stronfjly derebped linns of growth are to be ecen. They 
are orowed by indistioot spiral lines which cause a thiokeoiog at tbe point ot 
intenaodou. 

Suturet. — Xot known. 

JHutentiotu. — Not measurable 

LoMlltg €md GiottfUal PMMoHy— Jm-nnn Stage ; oC lis fiabNitoi>IitnMtonie 
of fb» BamliiBflg Seotian. HunlMt of apeebiflin oiaminodl, 1. 



1879. TotUiuHkc karu U^bcniakt in AmiiMDUfn-OatUiigini d«r aMiiiWmHMa mi juwriMhao ttitf. 

VerhttiiJ]. dcr z. k. jconlof^. Roioh^aoBt. p. 141. 
im. C.plijiljtoJi'u L»U*lUUIier Kilkc, Bd.II. p !i03. 



The position assigned to tbe typo described under the speciiio name oC 
S.jtmiimm in Che gernw Btrai^Ut* nqvirea aom« voids of jnstifieotiOn. 

The length of the body-cbambor in R. jandianu* is somewhat more than half 
of the last whorl. As the sculpture in the foremost part of the lost whorl is 
eonsiderably weakened and rednced to striie, and occurs as a rale only in the 
ohmot neinity of thu margin of the mouth in mature individuals, tho present 
spedmen i» probably tolerably complete, and the length of the body-ohambei might 
not hare amounted to more than half a whorl. 

The hsblt of the sheD and its wnlplttn agree wHh thoae of OteaHtHt whilst 
the lobes are indentod in a dolichnpSiyll ttiauncr. But shells with coratific 
development haring lobes with dolichophjll differentiation are assigned to the 
genua MamiXltet. Hie pmanl ahell eMPo^ howiver, be hiioa^t into olowr 
, oooneotini eithn wiOi tbe gnnp of ITanwIifw rtAmH, or of EwaeUtn wmw- 



e. DIONITES. 



DlOHiTBs, ind., cf. 1). Asbolxts (A. r. Dittmax}. 



n. HBRACLITEA. 



1. Heracutes, E. t. Mojs. 
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9oaMi, but rgpuBWiti an indepandent mdA miqae iiype, to trUeh tb» «a1>gtmcilo 

nsme Gt$€fi»Mitet might b« applied. 

OuemheUte$ are shells with widely embracing whorls with a short lotly-chambpr, 
having ceratitio aculptare on the sides, truncated, and oompletely smooth external 
put and Hull ddlohcflt^ lobaa wUdi compriiealM) tefaml uodliaiy com. 

Hnufiuim (oiniiBiUTBa) tuaautmt K v* Ucgiii IL Z» Kg. L 

Th« irlioHi am U^bar tlitii iligj an wide and enclose a rather narrow umbllicos 

as they overlap one another very considerably. Thr- mVlf' nn- inflated and reach 
their greataat bulging in the vicinity of the aharpiy doiixied umbilical mai^in. The 
nmWHaal wall daaaenda ataaply to ita aatme. Tlw eitomal part ia abarply markad 
off from the sides by the mnrgina! " ears " which are elonfrated in the direction of 
the BpiraL It forms a flattened, smooth area, by which the sculpture on the two 
atAeaia completely interrupted. 

The aciilpture consists of fold •like ribs which are rather strongly dereloiMd on 
the inner whorls and at the bc^iixning of the last wborl, but beoomes visibly weaker 
on the anterior half of the last whorL BifarcatioDS of the ribs, which show during 
tbcir coarse a aUgbt concavity towards the anterior part, take place partly near the 
umbilical margin and partly somewhat farther outwards, but always within half 
the height of the whocL Instead of the bifurcations of the ribs there also occur 
interoalatod xtba. After tbe appwnnoB of ibaie bifuMitioDB of intoNahtimu^ two 
or three short ribs of tlie outov vegiott of tlM tUM ourre^ood with am atenoib in 
the umbilical region. 

17ear tiieoatar margin, or xatbar imr flie maiguial **eaii**« thate oeeur on tbe 
body-obamber, besides the above>mentioned multiplication of the ribs, other 
peculiar offshoots of them into short narrow ribs, which enter into connection with 
tbe succeeding marginal " ears. " In this way the marginal " ears " may be con> 
neoted with two different ribs. But, on the other hand, one rib may also be united 
with two different marginal ••ears." The number of the latter af^eos with that of 
the short ribs proceeding from tbe primary divisiona of the ribs, whilst the little ribs 
cm tbeoatermave^amnorBljoffdioota. TUa baton baa nnfovtniiBiefy not been 
lolly hrr- J I'll t nut in our illustration. 

Towards the end of the last wborl, tbe larger antezinv half of which belongs to 
the bodykobamber, tiie aenlptnn on the ddea beoonwa weak, and fiat atrno-liko 
ialda appear. 

Suturei. — Unfortunately the details of the sutures could not be exposed aa 
intaot and complete as is necessary for an illustration. The doliohophyll saddlea 
and lobes are short and thus rather narrow and numeronsb as there an atUl two 

auxiliary lobos outside the umbilical mar.^n. The external lobo seems to ho 
shorter than the first lateral. Taking into oonaideration the denticulation the 



bbeaof JTerwolffea JMtarff. Hi^ (Oepb. d. HalbL KaIMb IJ. IKU Uf. 
OXJCZI^ I|g« lOe) qH^ba bimil^ into 9onf«ii^ 
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Di»ni»t(ir •.•.»..,,.«, 48 mm. 

Ha: Ktit uf ill* ImI whorl ,SS„ 
TLjckneu „ ■•••■•••ttg. 

Width of th? orobilieuA 

XiHMlt^ aiHi Oeologieal ^otUion.—Etota. the debris od the esBtem slopes 
cl tt> Judi ftM^ yrolwlily from th» HilorilM'IHnwiitona. NuBdnt ofapeoimew 



2. TniTiTss, E. T. Mojs. 

ISS3. Tilrtitr; T.. ». Moji, Ccrt>»lnH"n dfi HilUsittor KilW*, B3. U., ^ 61«. 

In this genus, replacing the £aropoaD genus Ogrtopleiuitet in the lodiaB 
tri», three groups or subgenera may be dbtinguishedi viM, 

(I) Tiirtae*.t.tlX, 

In Am aabgMnii TIMftet fhe dupe and floiai4iiM «f fbe 1ioi3r«^ 

antirely with tbr-n of tte chambered pr;Tt.s of the sholl. The morphological agree- 
ine&t with Cffrio^euntttt a. atr., ia e^traordinarii/ great| and only the absence 
of the iiolalibgs on tlie «tttniftl *'Mn **, m ehuBetiBriitio <A Cyrtopleurite; can b« 
regarded as a distioguishing feature of the shell. Instead of the fringed' ezteroal 
**ttn" <A CyrtojplewUet, these ocQxa in Tibetitet therefore Bon-frin!^(vl external 
" ean." In the young, where the external part is still rathei broad and tiatteoed 
Mkd tiM ntanal "ean " are still weakly dereloped, the shells remind us of Jbra- 
clitet Aridce and like this species bIiow a complete oeratitic habit, which disappears 
with inoreasing age in oonseqnenoe of the inflation and pointed shape of the external 
Ittitf M wdl Mot dw flooflideMbto grawtli of «lie«dwBal "fl«^ 

The subgenus Anatihetitet is Diorphologically distinguished from the typical 
TtMilet by the flattening ol the external partooooning on the bodyKdiamber and 
hf ihe dmnltnaoQi and oitbe «Uitentkii of the eartsmal "etn*** Tn wm- 
qamct of ttk mode of rariation, there exists morphologically snob a close 
awr^ment with 2erac/*<e« that withont the knowled^ of the differently dereloped 
saiui^AuatibetUu could not be separated from ReraclUet. The latter possesses 
JoUflbophyH ntom* whilst AnatibeMet has the same Mratitio'developed aotawi 
with diTided external saddle as Tibelites and FaratiitMet. After the oblitera- 
tion of the extern^ " eoss " the body-chamber of AnalMUe^ oSeis tjte perfect 
KipreaentatHmofa (Wtfftwith tbe wnbilioaliabeteka wantiog. 

The 8ub!;-Tn-,3 Pom^^de/ite* nndergoes rariationa of quite a difTcrent chajraoter 
ttsxL those of AnatibUtt. While in the young the external part, as in Tibetit^ 
•ad ^sMliMffM, is ftfll slightly inflated* it beoram in tbe inkdle stages of ^^rowHi 
riMUfeoed into proper keels accompanying the median furrow which baa meanwhile 
•Upwifd. SaaoUMMoualy with this the closing togrther of the exteiaiai^ *' «(un" 

at 



76 



HXMAIATAN EOB8IL8. 



ocean. Wifli tbis Tuiatioii, trUeh oamt^pooAs with ilie afafe nanheS in ib» 

European species of Haueritei, the teadency towards a sharpenias; of the external 
part is, liowevor, not yet exhausted in Paralibetitet. With the simultaneous dis> 
appearance of the external furrow the two external keeh close entirely toother 
in the oonr&o of time^ and the eztemal part appears now obtusely pointed. Id a 
manner analogous to that of Unurrites thp lateral sculpture changes simultaneous- 
ly with tho sharpening of the external part and shows a tendeooy to become 
imfcar snd flnally to diaappear. flu ma^inal and lateral tabeidiH fate together 

to form spiral strin^, the rilis hecome flattrncd, find tho flisc nasumes more iinil more a 
smooth*shcllcd character, till finally, as in Faratibetitet Tornqviriit tho marginal 
end lateml stnn also disappear and onlj obaooie fold«like indioationa of the teaa* 
Terse ribs ari) observable. 

Tho sutures of TibetUett AmUibetUei and Paratibelilet point, in a way similar 
to the morphological oonditiona of the yoong stage of growth, to the near rela- 
tionship or rather to the common descent of a pdmtllve form allied to tho typo of 
Tibetite$. Tibetitet and Amitibetitei show, moreover, n suture-line "ith typical 
oeratitic development which ia dis t in g uished from the sutures of CeraUtea only by 
tbediri^nof the ntonal saddle, ant bgrflMfhMinff of an ontac dentide olthe 
saddle caused by this. The saddles have unbroken marfjins; the lobes are only 
slightly denticulated at their hase. Certain Taxiationa are shown in Faratibtlitet. 
The most stxiking change is to he obserred in the external lobe vhicb shows a 
tripartite arrangement. The hirge mi dian projection, namely, is indented lobe-like 
in the middkb and in some apedes the marginal " wings" arise in the shape of 
short external saddles. In UNae laat-BeD^mied fomaa there occurs a denticulation 
of the middle region of the median projection bordered by the two marginal wings, 
whereby this part has the appearance of a shallow external lobft dividfti by quite 
a small median projection, f urther peculiarities of the Faratibetitet sutures are — 

(1) the independenl ehataeter of tiiedentieksi,fiteed from the external saddle, and 

(2) the hrachTphyll ■notcliitigr ascendins the walls of the saddle, which somdimes 
reaches to the sommit and hero and there strengthens into doUohophyll denticuia< 
tioD (Par a<(t«<itos M^tiif osslfafiw). 

Tho sutures of rcralileiHes agree with those of JIauerite*. The strongly 
developed median projection with the aaddle-lika ** wings " is common to both 
genera. Tho greater independaioe of the outer branch of the divided external 
saddle is also repeated in both genera. The only distinction is the degree of 
denticulation in the sutures. Ilauerilfis is characterised by doHchophjUf and 
PoratibeiUes by oeratitic and brachypbyll development of the sutures. 

Inspiteof thisdoseidatioBaUpIdoaotooBsiderU piohahtothat BmatfUm 
is directly descended from FaraHhetiiet, as the ten^cy of Faratibetitet is to 
form an obtusely pointed external port. Maueritet developea from forms which 
agree morphologloally with Oj^rtoplewritHJ Am wdl mij^ht it he aasamed that 
Cprtoflevrites is the direct descendant of Tibetitet, as Cyrlopleuritet occurs 
already u the Julian beds, that is in about the same hociaon in which Tibeiiiei 

*■ C^bdepodM der BidlMJtter EiUtt. Cd. 1 1, p. 517. 
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appears for the first tixaa is India. Moreover the antures of CjfrtopleurUes diSet 
(ram the waUam in IKMilM fartbtt thut the tataraB of SSanerittt differ from 

those of the ^enus ParaUbclites. The ext^^riuil s;iddlo of Cyrloplcurites, nainoly, 
poescases two freed oater braacbes and the external lobe of tliis genus sbovs itself 
to be divided in both ite baizes by a lerger projecting dentideii 

We tiierefore legard the degree of relationship between the Europeaa ind 
Indian genera in question as that of a very near collateral relationship^ and eee 
in these genera representative types developed in en independent way. 

TibetUet occurs for the first time in the " Daonella bedsi, " from vhioli a apeoi* 
flcally indetermiaalile form is present. In the JTalorilei beda the tWOaubgenen 
AaatiMitet and Faratibetitet are to be added to Tibetitet. 

a. TIBETITES, s. str. 

1. TiBEiTiES Btalli, E.V. ifojs., Pi. XV, iigs. 3, 4. 

This tjpe shows a great morphologioal resemblance to the European species 
of Cgrtopleurite$, as, for instancf, tbc Julian CyHopieuritet RerodoH (Oepb. 
dcr Hallst Kalke. II Bd., p. 518, Taf . CLVIII, Ti- 10). The wliorls, it is true, 
are higher than wide* but compared with related forms, only relatively wide ; the 
external part « lUcewiae rather wide and it somewhat inflated in the middle. The 
grentx st widtli, liowcvor, is attained by Hio widoly ombraeing Trliorls in the region 
of lateral tubercles, that is, somewhat below half of the height of the whorL The 
nmbi&as appeals, compared witb other forms, mthef wide^ la epite of tfie almost 
complete overlapping of the wliorls. 

As regards its shape there is no change in the body-dhamber other than that 
caused ohioily by the growflt of tbe eheil. The dtanioteff of the external part 
especially remains the same as on the chamborod parts of the shell. The sculpture 
also on tluj Vjfj<ly-oIiambcr aj^rees ia cLaraoter with that of the diambered 
parte of the shell, i'lie riba ou the sidtjis, witit only a slight sigmoidal curvature, 
■R stronglj denlioped and unite on tiie sxtemal part between the two eactemal 
fiars ** ivbifb ari^fl nut of them. 

The ribs running in a straight direotion from the deeply depreued umbilicus 
to ttn ifacong Intend tuberdes undergo an inoieaae oataide tiie latter by biforeation 
or intercalation, and all tbe ribs attain the same strength up to tho outer margin, 
which is diatinguiahed by strong, apirailj elongated marginal tubercles. About two 
marginal tnberdea com^ond to one latnal tabende. Only very seldom three of 
thn former correspond to one lateral tubercle. A faintly developed spiral line 
conneote the single lateral tubercles. Tho external " ears " arc not "fringed,'*' 
and seem to be strongly elongated in the direction of the spiral 

TibetUet Bj/alli ia dbttnguisbed from the similarly oharactsriaed ParatibetUet 
Bertraudi by the much smaller dimensions which it roaches, but also chiefly by tho 
persistence of the large external " ears " which remain the same onr the inner whorls 



and oa the bodjr-ohamber and uadorgo no ctinngeg. But tboae (Moditions coald 
also be explained by imuning that ttt fotmt vUi nnall bodf-ebemben us 

youBg individtiak of Faratibitet Bertranii. This howevrr is eontrnJioted 
by the differing aoulpture, sot to mention tbe extraordinary raritj of joung 
immeinre epedmeiM. fVtollM JlfafM pOMeaee % guttm Bwsber «f pilnaiy ribe 
and laU'ial f.ul3<Tcle8 correspomdiBg to tbem. On tbe other band, the number of 
intercalated riba on the upper half of the eidee ia vexj amaU* ao that, as already 
llMtttlaned* two and only exoeptiooally three, marginal tttberolei oorrnpend, aa • 
role^ to one lateral tubercle. It must be pointed out thai fliA badj-chanil > r on two 
specimens only oould be obserred, and that tlie third remaining Qiie(S%. 8« f !• XV) 
shows only the beginning of the body'^hamber. 

Stitmre$. — As regards sntorea the present speoies appraacbes Anaiibetites 
Eelvini, but the first lateral lobe is somewhat deeper and the out«r lappet of iho 
external saddle is only very faintly oharaoterised, as only a rery shallow-indented 
nolnt nrodueee an unovni divitian of tti* aatanul sajliiln 
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TtMTitit Bt uu. 
flatatei f ron lb* (jngEmtn repnMBted ea Fl. XT, tig. 3. 9tt. rfM 

The second laterallobe ia two>pointed. Ihe auxiliary lobes, two of which ai^ 
ontaide the nmbUiaal auigiii* only dioir axfaemely laoaoapioaoaa dantiontaitioDii 
fearcely rrrr^rrmViblo with the naked eye. 

The external is the highest of tbe saddles. Beginning at the first lateral 
Hddb tha nddka ftifcw to Im «ida and low, a* in .i«»<itei»w JM^ 

ffiiwitir *....**«**««33 ma. 
Hii^sfAilMtiMI .,.....«• Ififi - 
TUritsMi , ., . • »• - 

inath«iA*t»iiUMi -....<> 

ZoeolUff and Oeologioal Pwt/iw.— JuvavfaaStoge i ihe Biluiitoa IdmeatoM 
of tbeBambaiiagSeotioii. Number of apeoiaa«Ba anmiaed, 3. 

a. TtBETiTES MxTBCRiscNi, E. V. Mojs., iL XV,, Fig. 5. 

Tbe propoortionally narrow form only possesses sUgbtly inflated side* and a 
bodj-ehanOar oraanMatotioft whkb agnaa iritli that of flw dNUAbaicd iuur aaato. 
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Then are on the sides Tcry narrow, fine Btem-rihs, separated by broad iotcrcMtal 
tpaoes, ▼Tehran in •. sfandg^t divMli(m«p to tiie anuOl boi dftUnetlj Mrknl 
lateral tubercles and assume a moro foM-liko character with BimxiltaTieoiish-cccur- 
ring sigmoidal currature outside the lateral tuberoles. An intercalated rib oooaia, 
as a rule, between two ftem<iitl»i Mm tiaeaaiarj rib only Mldom unites widi the 
neighbourhig ttem-rib and ibn appears as a bifurcated rib. Only two marginal 
tubercles correspond generally to psch lateral one. In the anterior part of the 
bocly<obamber strong lines of growth as well as single strite-like rlbi are olnerr 
aUa. Aflmf^apinllliiBeoinieetethalateialtalMideB. 

As in Tihetitet Ryalli and in many sppcies of Cyrtapleurilei the longitudinally 
dflogated external " ears" which are situated on the clo«ely-tet ribs pei'sist up 
to tlM aDtwtior end of Uia Wy-cbawlier. 

Shtmm^^fA Yatmu in detail. 



JMawnMoiw.— 

IHametet ..•«.. ••••••86 !>■>• 

Height of tbtlMiwiMi » w 

nwkMM itai,.....*.... It's ■ 



Locality and Geological Poiition. — Jararian Btage; of the Eakritea. 
Tihimt^'"* of the fiamhanag SeotioiL Namber of apecimena axa]iuiied» 8. 

8. TiBBTiTES FaBSur-SiOTU^ B. Moja., CI. XT, Eig. 6. 

This species is closely related to TibeHtes Murchismii and is chiefly dis- 
tinguished by numerous flat and crowded ribs which are grouped in a Tariable 

In the criroumferenco of the last whorl oompriainj^ the body<ohamber in its 
anterior part, there are eight stem'ribs distingoiabfld hy latsiBl tabenslei. Then 
■iba an lUstingaiibed by gnatar stieiigtb tnm the wtaber ribi^ wbteb attaRiata 
iridi them with toIorableNgiilarity. Thcso latter bear no lateral tubercles and 
seem to hear a srarcely pprceptiblc •»\T<^!lin!j ivbfro the spiral line connecting 
the lateral tubervlee together cios»» tlioQi. Aa the ribs provided with lateral 
toberalM, at also the inserted weaker oiie% Uforcate otttsidetlM lateral spiral line, 
tbe ntimber of the marginal tuberoles amounts to four times that of the lateral 
tnbaioles, but, on the other hand, only to double tbe number in Tibeiitet Mureiiioni, 

Tbwarda the aperture of the body-ohamber the eeolptiiN beoomei more stnie- 



like and indlstiuot. The lou^'itndinal^ akngated "f*™^ **eBB ** peiriat up fo tbe 
antenoz end of the bodyohamber. 
Butmt9^KiA known In det^. 

T>it3i«t«r 43 mm. 

Hcif(ht of tbi lut vb«tl ...•.••..as» 
BrrUtU .„»M . • ■ 9, t • .11. 

Wi^ of Um ubUHn* •>.••••.. 4« 
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lo&dmfmi Otohghal PariHaK— Jimtfan Stage ; of tbe Halotites-LimestoDe 
of t1i« Buabiittg SiotioD. Nombev o(«Mdiiimi«niiiiiiid, L 

4. TawtniSA, f. iDd. 

This is a oast of a TiMites, 22 mm. in diameter, from a aandy clay of tbe 
upper Dacmella bed* of tbe Bambanag Gtooiion ; it bean tbe cbaractaristio aoulptnre 
and poMeiaea eztoraal **Mn ** ImidM tha latonl aad mugiiMl talMteka. 

A moro minute description of tbe cast, wliich is comparaWo with Tihelilet 
Sj/alli but is more finely ribbed and therefore moro riobly ornamented, is precluded 
on ■oconnb of U> inauffldeat stalaof fmerwMou. Bat it h neirartlHilMa iDtanBfe< 
ing to establish the faat that TSbditet appeare already in the Caraio Iha 
repreeentatire gmns of ^hetUu ia Eiirope, viz., Cyriopleuritet, appem naarly 
almnlhrnwowily ia the Julian Limaitoneof £5tbelatain, near Aussee. 

b. ANAIIfiETIIfiS. 
1. AvAnwim KnvnVi E, t. Uoja., PL ZIT, B^. 9. 

l«<:ri. Tl<iU!o!iit4i TTima/ayauM (Bkofurd) QtimImcIi, Btcoitli Qeal. Survey ol India, Vol. XIII, p. 93. 
1S»L Batat<mitti$ Himatafamu (Blinlnd} GrioibHb, Mtm.Geol. Somy of IniM, VoL XXXII. p. 14S. 
MM. JliM<ljCM>l.v.ll<it..THlialg»BtMtlnM|HillMr4it CafMivtltaAwB telDMbf*.T(ii» 

8ituDgib6r. d. kais AV u!. Mttti«in.-ntonr. €1,81. CI., AUh. I., p. ^'L 

The figured specimen, tolorabh- complet<»lT pTcsen'ed, may 1» taken as the type 
of the species, while the one cited by Griesbach, to which aluue all the above 
quottiiioin lefer, bdongt to a Tarfaqr diitingnlahied by a somewhat auwe vobost 
senlpturc. Of this variety them is only a fragment of the hoiJy-chamhpr prosent. 

Tbe bigh-mouthcd shell consists of widely embracing whorls which are higher 
tliaii wide, illie umbilieiia ia aM)dentely wide wImn tha wborla an ehamlmed, 
but on the body'chamhcr it visibly narrows, a circumMtanee whicb il to be legasded 
as a consequence of tbe ooosideiable increase in height. 

Tliecbambend wborla piaMofeaiaaQf the appeannae of ail in oast of a 
Tibctit^n. The moderately inflatod axtemal part, bordered by distinct marginal 
nnplt's, 1)ears upon thc^? two rows of stron<]^Iy niarT<ed external "ears," wliich appear 
to be situated at the extreuiities of ibe tihs reaching up to them. The ^dcs are 
otnalnenled wHh slightly enmd libi inonaaing in width, outwardly. The latter 
begin, without tnhcrolea, on the umbilical margin and thicken considerably hclow 
the middle of the h&ght of tbe sides, simultaneously forming strong lateral tuber- 
deBiBftflrwUiehtbeftmdergoaUfiivoatioB. On tiie outer nBarftfn tbe tibatbfflkoB 

into stront;, spirally eloni^'ated, mar<;Innl tubercles. 

Jkfore the beginning of tbe body-chamber* on tbe lost, still septate portion* 
theie ooeuia a waaknoiDg or istliar bwering of tlie eztamal "ean," wUeh 
gradually* tluoiigh tlie gfoving togather of tbeir Iwaea, are oomtertad into noAobad 
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flnraid'like loBgitaiUinl keeb. A fltttaniiig ol ihs tmUmi are* <n tiie liody- 

nliamber, on wliich the thread-like longitudiQal kcols soon disappear, tales plaoa 
simulUmeousIf with the modifiostioa of the szteraal " eara," Tho figured sjpecimea 
•hovatOintlieantflrior part of iliebodf^liaiiilier, ftiKght diflllov depmnoo inttw 
middle of the external part. The lateral scalptiu6 likewiaa imdiBrgoes some modi- 
fications on the body-chamher. Bifarcations of tin- ribs occur raroly, hut the latter 
are more crowded together. The strength of the lateral auJ uxarginal tubercles also 

Til e great morphological agreement with iTeracWaa which the hody-chamber 
offers is more strikingly erident in the abOTe-meaiioned variety from Eimkia Faiar. 
The rngment of tbe body'tdnmber dirtingolabed "bj tbe lomewtiat m«ie robort 

sculpture does not lose the exlcrnnl sculpture; so quickly as tlm typical spcoimcti 
giTen. MoneoTer the thread-like loogitodinal keels continuoj though with docreas- 
iog alnngtb, fortber on tbe l»ody-ohainber asd ttOI thow kDot>]ike elongated 
eweUInga at the point of intersection witb tbe greatly weakened transverse ribs. 
More anteriorly there appears a faint fine middle lino between the thread-like 
longitudinal keels in the middle of the external part. The agreement with some 
Kuropean EeraclUea, as, for example, with Reraditet Bellonii (Ccph. der Hallsk. 
Kalkp, II. Bd,, p. 607, Taf. CXXXIX., Tli^. 10) ami HeraeHtes rohvitua (I, c. 
p. 606, Taf. CXL., Figs. 9, 10) is, through the peculiarities here described, so great 
tbat wiUraot a knowledge of tbe eatoiea dien wooU not be tbe leaet betiUtUni 
shout placing the Iniliaa form in 17(>ra(}|tti<^ ai I baT« done wilb the ftagment of 
the body-chamber from Bimkia faiar. 

Atfurw.— Ibe vntuvea also pdnt to tbe eloso gcnetio nlationabip with 
fihttileg, in which geniis exactly tbe same ceratitio type of sutures, s type 
characterized by a division of the external saddle, is repeated. The present species is 
distinguished by remarkably shallow lobee, finely and regularly denticulated at 
the base, and low broad saddles. The denticle, separated from the external saddle 
by an indtmtation, is pmportionally small and narrow. The external loho fs lower 
than tbe hrst lateral lobe, divided by a trapeze-like median projection. Indications 
of two aUgbt pfojeoUona an nottoeaUe la both flie batrta of the lobei. Ffaat lateial 
lobe bra^iJ, with about six or seven slit^ht sorrntionB at its base. The second Internl 
lobe and the succeeding three auxiliary lobes up to the umbilical margin show 
a rery slight gradually deezeasing aemtieiL 

Tbe hn^'ad low saddles are like right angles in which the angles have become 
blunt and rounded. The external saddle is somewhat lower than the first lateral 
saddle. It must be mentioned that the character of the sutures, of course putting 
aiide tbe denticle freed from the estecnal saddle, refltinda lis gieatly of fltt typs of 
■atima of the CKeroftfM of the Qeraum Uwehelkalk. 
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'^'DEf of the B«mlMj»g 8«otioiL Nmnlxr «l ■pccimcM wtMnlnfld, ft; fram Bfnltia 

faiar, 1. 

i. Aiu.TiSBRm» WW* f> iod. 

The fragment of a body-chamber, vbioh ii bioken off at thelai>t upturn, romuids 
na tbzongh its eimilarly robust scalpture aa well as by its shape, of tlie large rmdt/ky 
of HeraelUei robiMvt (Cepli. der Uallst KaUte, II Bd., p. 503, Taf. CXXXTni), 
bat ia oooaiderablj narrower and must bare also posseaaed a much narrower 
umbSiena. 

The flattened external part shows a median longitudinal line on tlio cost. 
ZoooMy tmi Qeohgiecil Pfltttton.'— In the SaloritW'Limestoae of the Bamba- 

c PABATIBBIHTEB. 
1. PixaTmnm BnTBAKDi, E. t. Mojg^ PL XT, Kg. 1. 

This shell, ^tinguished by a Tery strong sculptor^ oonaibta of widely embracing 
vlwils which arc: higher than wide uud enclose a narrow umbilicus. The external 
part is slii;htly inflated fit tho 1jpi:inning of the ln;t, *tiU rhamhored whorl, hut rises 
ocest-Uke with the middle part bordered by ihit cxleriiai " ears " towards the end of 
tliiiwbiori. The ddaa aw inflatad >ad waelt th« irMiiirnim of Inflation >t the itwnig 
lateral tubercles. 

The Boolptuie consists in the lower part of tbe sides of ondiTided chief ribs 
nmnfaig in a itnlght diTestioB to tlie lateral tubefdas. There are mi tbe whole 

only Tiine of these rilw, in iho circumfercnee of the hist whorl. Tlieite chief rihs 
are divided outside tho lateral tabards xe^ularlf into two ribs which do not again 
biforcate. They run up to the eztenal part with a tligbt ooncarlty directed for- 
waida and bear spirally elongated marginal iubprclos on the outer margin and 
morrow eh>ns^iit«d external "ears" on the (external part. These latter border the 
middle region of the external part on both sides, this region being traTersed by 
tianaTene lihi. Besides the ubove-mnntioned chief ribs, oharaotariied hj lalnal 
tuhero!(v?, there are also intercalated ribs present which may in some places hi- 
traced to a distance below the spiral formed by the lateral tubercles, but they 
mostly disappear outside tUa spiral. In the tnteopaee fomed by two aQeoeeding 

pairs of bifurcatiog ribs proceeding from the lateral tubercles there Is, as a rule, 
only one intercalated rib pnseat. Two intercalated ribs are, howeTcr, sometimes 
observed. Three maigiaal taberelea eoiretpond theRfom to one lateral tnberdeb 
and only in rare cases four marginal tubercles to one lateral tubercle. The inter, 
oalated rihs liare already attained the strength of the bifurcated ribs on the outer 
margin, and they are likewSie pfovided with marginal tubercles and oxterctil 
"•aw." . . 
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The height of the external "eara" in the anterior pMt of th« last whorl 
(chambered throughout) decrawes in the aKni0 degree aa tbe middle of the eztsnal 
pirt begins to rise like a crest. The external part now rises steeply roof-like towards 
the narrow flattened oreat, v,}\'k-\i k bordered by the wtemal "«Bn" (<n4r atigbtlf 
indioated) nearif fusing with one auotlier. 

It fa to be fMMHMi that in cooMqnuMM ti the flontiDiioaa helgUeniiig and 
narrowing, the external part might on the body-diambf rLfwe Itti perfect^ poiatB<f» 
somewhat as in Paratibetiiet AdolpM and Faraiibetitet Tomqui*ti. 

Arfurati— Hm median pvojeatioot hating a& nnbralran margin, ie divided la 
the midtUe by a deep indentation into two lappets. The ]appi;ts tlius formed 
are looodedaboTe. The two halves of the external lobe are oae-poiated; thef 
do not reaoh the dopih of tbalbst htenl lobe wbiob aaena to b« (fivideA at iii 
baaa into two points by a larger projeoling dentlole. The aeoond lateial lobe 
poeieeees two larger denticles, the first auxiliary lobo again only one, distinguished 
by greater dimensions. Up to the umbilical margin four denticulated auxiliary 
lobes may be counted. 

An outer lappet is freed from the external saddle liy a dfep indentation, so tliat 
the external saddle appears bipartite. Tbe outer lappet is narrower and somewhat 
lower tban tiio inner part— the ehief part— of ^ eztemal NddlOb Intibedeeppart 

into which the dividing point dpscipnds there is a small denticle to be seen on the 
outer side of the outer lappet. The outor wall of the saddle of the chief part also 
ahowe feint tnees of aerrationa. Three amall dsntidea ariae from the fint lateml 
lobe on tbe walls of tbe two neighbouring saddles. In the second lateral lobe there 
are only two such amall denticles at the base of the saddles. All the saddles are 
ronndedalNniBviUtaiinnbiiKtkeo margin. The greatest height is reached by the 
iHUfow lint latenl aaddlft 
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Locality and Oeological PoAt^km.— Juravhn Stai^c ; of thn TTiilOiiliUM Tliinoitoiin 
of the Bamhanag Section. Number of specimens examined, 2. 

9. pAKATrBETiTBS GsiKlxr, B. T. Moja., PL XV, Fig. 8. 

This ^pe which might be taken for .a more closelyribbed variety of FaratU 
•Sntrtmii fa diatingoiabed bj naeiieaof noffifloatlona in tfaa asnlptare and 
ntnrea whereby the validity of tbo spwics bc^niH to bo sufTieicntly established. 

Hie finer and oloeer lateral sculpture may be mentioned first. In the circum> 
lerenoe of the lait ohanbarBd wliori there are Ibuiteen lateral tnberdea, to 
which double the number of marginal tubercles correspond, for bure, in contrast 
^ FanUihitHet Bertramdi, only two bifurcated ribs reaching the outer margin 
fall to ope ohiat rib. . ^Dkase bifurcated rib^ which may abo. a>in»Mi the character 
of intacoalated liiMb oom hetveea the latenl and narglnal toberefaa vith a ooop 

m % 



biMlayan fossils. 



oaTitj diraotod forwaids and Ijend on the external part obHqnely towatd« the 
antorioh On the inner whorls ftnd at the beginning of 'the laat whorl preserved, 
which helonga entirely to the body-chamber, there are distinctly characterized 
longitudinally elongated pTtcrml "mr^" siUmtf^d upon the riba. But the "cars" 
are rery soon changed on Uns last wkoil into txue external keels by fuskm. They 
euilon* middle ftinow. Undnlalioin «l the keels now ttkt Oe |1m» of ^ 
eTtcmnI " cars ; " but not every rib corresponds to OM af'tte waillllttaM^ qw 
nuznber of w lticb is somewhat less than that of tbe'iibs. 

Mete anteriorly the earterad f iniow eeemi to llaMw and to amme ft ilMtpa 
simitar to tiiat of ParatibeUtet Sertrandi, but the defective f BH W atfoil in tUl 
r^ioQ does not admit of a anfficiently reliable observation. 

Hie atage of growth Id wUoh ttme ii » middle fnninr Aooompanied by eztarail 
keels, is not present in Tibttitet JBertrandi. 

Suiuretj—Tbib satuni ibo pneent diffmanoei eoopared to taratibHUM 
£ertrandi. 



SQtant fNDk lk« «7»>e!tDt>n 9gmti cm PI. XV, Fi>, N»t 

The small sise of the outer bppet freed from the external saddle may first be 
meDtioned. ThieiseoinuittaadlowtlnttteoiiUbeeoiirfdmdtia lufo danfiBie 

dividing the two halves of the external lobe, the more so as tho point -tyhioh sepa- 
ratee it from the external saddle shows an indication of a secratioD aaoh as oocon in 
Jobm pndbeed by a small ** tooth " projecting in the middle^ 

Ihirtber distinctions are presented by the bracbyphyll notobings which reach 
the Bommit ot the flmt two ohief aaddlea oo. the valla toned towaide the fint 
lateral lobe. 
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ZtedtUf mA €Mo^^«mtiaih~Ueiwi9» Stage; oC tha Haloiltea-: 
o( tim Banfaaoag SeeiiMit Kiiiii]Mr«t«|wein0naflaiiifiieil,8b 



t, PABATDBTITEa ASOI^HI, E. V. Mojs., PI- XV, Tigs. 7-10. 

The lar^ specimen of a body-chamber illnstrated in Pig. 7 is to be tegaided al 
the type of the speoieB, to whidh the chambered fonoi Fig- 8, alio lidmigk Th« 
S^guM 9 tod 10 iqiMHDt vaiiitiMMi. 
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Thla species ia not only subject to & not inoonsidorable indiTidual variability 
bat also to rather strong ontogenetic modificfltions occurring in the course of the last 
whorls. The innermost wborls agree in respect of their suulpture and shape com- 
pletely with a typical TibetiUt pvovlded iriUi flKtenukl "t$n.** Fnomibis «l»||e 
of development ParatibetUei Addphi passes into the stage characterized by an ex- 
iemal furrow with accompanying undulated keels. The external part assumes the 
ihape of tal^litiy tnmeitad blade Witt iaeKaa^ riiairpiMBHid mmwing; thh 
being accompanied by a trradual weakening of the lateral aoulpture. Tlie external 
koeb have become oon^letely obliterated, and the ouuginal tubercles, on the other 
bud, oooTerted into • oontiiraoaalj nmning spiral line. The riba en the ndea an 
greatly weakened and have become falciform folds ending at the marginal striss. 
The lateral tubercles persist, more or less weakened, to the mouth of the l>0(I,v- 
chamber. The folds on the body-chamber are most strongly developed outside tbe 
lateral tubercles. 

The increase of the ribs results from bifurcation or interoalsffon outside the 
lateral tubercles. It is indicated by the proportion of the marginal tuberolea to 
the btenl ooei* two to tfaiM nttrgbul tabenlei to one latanl tntieralRi 

Indications of feeble fine folds cu ■ ut on tl^r 1 r ly-rhamber in the wide interspaces 
between two stronger fdds. The lateral tubercles are also ooiuected by a faintlj 
indioatod epfanl line. 

The variety illustrated in Fig. 9 is distingoiahed by closer ribluBf and modifloa- 

tions in the course of the suture-line. The specimen. Kg. 10, represents a small 
variety which has already att-aincd the featorea of maturity while still of small 

Suiure8.—T!ha sutnre-line stands in a transition stage from the oeratitio to the 
bmebyphyll devdopment and therefore approaohea the type of sutures of iZaii«ri/«a. 
iBaoaedeBNotiof the BiifanM,eipMiallyODltein^ aaddle 
and on the walls of the mrdinn elevation, the denticulation has ascended from the 
btue of the lobea to the summit of the saddle. The median projeotiou ia of veij 
ooDiideittble lM%1it and ii divided in the middlo by an iodenliti^ into two lappeta. 
Tho two halves of the external lobe are, as a rule, three-pointed, with a longer middle 
point. The first lateral lobe, which is at the same time the deepest, is distinguished 
by great breadth ; it is rather regularly denticulated at ita baae> whilst the dentidee 
aaoendbg on the walla of the saddles are oossMerablj unaUer. The number of 
auxiliary lobes situated ontsido tho umbilical margin amoants to three. Of the 
•addlesi the lateral one ia distinguished by ita chanctedstio shape. In JPtmUibetUet 
.^tfai^pMiteeiiaiBitoitheoQtetbqiipetkati^ irfdar fhas, 

the true external saddle, so that the latter spprnr^ as a doub!o saddle divided by 
a dBqily oat indentation. In the variety illmitiated in fig. 9 tbia indentation 
aliiMWt aMUDSB tfaa oiMnotBr of an adf«iiHtlo«i lobe on aeooont of its greater 
iridtb. 

The variety just mentioned is also distingmshed by more extensive dentieola* 
tion of the saddles and by the greater breadth of the latter, as well aa by the two- 
pointed diviriOB «l the flat aullbfj ]ob% «UobAo«iftnn«dnb|jl*i|ftiiwdfw 
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Locality and Ottlo^a^ Pmi^umi.— JuvaTU filige ; of tLe Hilorit^LiiiintanB 
of the BamlMUi^ Ssotion. Number of apesuMDi iiBiniiiadt 10. 

4. FaSAHBSTITES AMOUaTOSBLLATUS, £. T. Mojs., PI. XVI. Figs. 

Of tbis species there are only chambered speoimeiu in wbicb. on tbe anterior 
fiaetuxed edge, the eztenul fnnow Bimk fcetmen feeble kngltndiBal keete is etfll 

present. But as tLis furrow, as coul J bo proved from several specimens, visibly weakens 
in tbe diiectioa of tbe body-cbamber, it is to be supposed that, as in tbe closely 
leletetl Fart^HeKIn Adolphi, the fomw beoomei entirely obtitenited oa the body- 
chamber and the external part assumoi the form of a truncated blade. 

In the typical forms, Figs. 1-2, the reduction of the lateral sculpture to tlio 
dimensioiui oi weak folds and the obliteration of tbe three series of spiral tubercles 
oeeor itaeady my early. Tbe dtaappemnee of tbe letenl tabeideB and tbeir 
replacomfrnt by a spiral line form an essential distinction in contrast to Paraiihe- 
titet Adolphi, The early conrersign of the marginal tubeioles into a marginal 
i|nnl lidge^ irfaioh in the pieMnt apeoiea oooon ainadf on the cbambered wborU 
bat in TaratihctUes Adolplii only on the body-chamber, islikcwiso very remarkable. 

I consider the fragment lllugtrated iu Fig. 3 as a variety cfaaxacterized by a 
more lobvife aenpltnie and a later beginning of the latter. In thb fonn also ifae 
lateral tuberdca decrease remarkably Inrfnin tite vicinity of the anterior margin. 

Sutures. — Tbe suture-line offers a very good bas-is for tbe characterization of 
the present siiecics ; tbe cxtoriial saddle and tlio median projection of tbe external 
lobe especially exhibit the peculiarities. 

By the fact that from the wide depression in the middle of tbe large median 
projection another small eleration arises vbicb entirely resembles a low small 
uadiaD pirojeotion, tbe ktonl lappeti almoit acquire the appeannoe «f independwit 
external saddles, somewhat comparable to tbe external saddles of ttiO giOOfi of Hie 
genus FtfChites, which are provided with a short external lobe. 

'11m outer lappet, separated from tbe eztental aaddle, it, in afaftins oootnat to 
ibttt of JPar«HbeHta$ Adolphi, so extraordmarily slender and low that it does not 
give the impression so mnob of an independent saddle aa of an aoaeBKny dentiole ot 
the external saddle. 

The serration ot the »uture<lino progresses still further than in ParatibetUet 
Adolphi. It almost assumes the cbaraotev of a doUobopbyll aenation on tbe innot 
wall of iha external saddle (Fig. 1). ' ' 

TbcM are tiixee anidliary.lob^i oataida^itmbil^ 

IHlMMiotlS.—'. . 

H«i^irttsiMt«i«(i. . . ..... . '. . «i . 

Ahfeaiii HiiM< • • • ■ » • 
1fitt«tllMvUliM 8 « 
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Locality and Geological FotUion. — JuTarian SUtge; of the ]Ialonte&-lime&U)ne 
«f tin pf^w^g BeotioiL Vnmber at >pooiiiMiBi HMMJiwd, 8» 



Hm iaaut vkiodi of iUt ipeeiM may 1» MoaidaMd to agrw almint flBtfNljr 

▼ith those of Paratihetites nnfjmtogellattu, autl I should perhaps havo hnd 
no hesitatioD id regarding the present apeoioteos of the species just named as the 
youDg Btnges of gittirtli of TarattMUt* 2V>fiif hM*. Vt tfao different itmotaie of ilie 
sutures bad not made tlie sepiirritlon necessary. 

The specimen figured shows a diso chambered throughout and culmisattag 
fa 0 Unnt blade extenallf. VUt iKso giTM ^ impressum of u Amnrautte of 
the division nf thn X«(o«/ra<ra by its high>moathed almost smooth shell. The ex* 
temsl part is already bluntlj pointed at the beginnin!? of t)ie last whorl. Thu 
position of the mai^iual tubercles is still ui&rked bj a raargixial spiral ridge, but 
tltia oplnl is ontinly oWtontBl in the further course of the last wbarL Lateral 
tubercles are not present, or are onlf indicated. The lateral sculptnrn is confined to 
feeble iodioatioos of sigmoidal folds vhich terminate ou the marginal spiral ridge. 
HIio small nmnaDts of fhe sholl vhkili haTO been pwserTod from Ihe of ibe 
umbilicus of one half show strong lines of growth. 

Sntum, — This specimeo, vhich shows the duplication of the autuic-line in 
an ojcosBent way, only poaaeaaei Monded aonmiito of tiie saddles viih unbnlnB 
nwigin in spite of its oongiderable siie. 

The strongly developod median projection, the nufe-r Inppts of which ascend 
nearly to the height of the outer half of the external saddle shows, in the middle 
depmsed logion, three denticles separated by shallwr Ipdntaflooa, of wbkb tho 
oentral one again takes the position of a median projection. 

The external saddle is divided into two unequal halves, the inner one of which 
is irito and biglur ihaa the outar ono. BoCb bahvs am daatioiilafad in the 
brachyphyll manner on the walls turned toward.s the deeply cut indentation. The 
two halves of the external lobe, as well as the iodentation diTiding the external 
addle, run together into one point at their base. 

The first lateral lobe is four-pointed at the base. Other denticles ascend the 
walls of the saddles hut witliout roachtng their summits. The second lalera'- l'>^f 
and the auxiliary lobes, four of which occur outside of the umbilical margm, 
are wide and beset with maoj taeA of «ppraiiinatei!y eiinl dieatilioir base. Tiw 
awiliMy saddlea mo braad and low. 

Sinnetuiont.— 

' DikmeUr *«>i«>«(,i.. ISO mm. 

}i«iithtorih*iiii«M rs « 

imiksCOssaiUitH t „ 



X«wli(y tmd Seatogiea Posft loii.--JttvaTian 8(ag« i «t the HalocitwIiiaMsloaa 
tt tte Bambawag 8eetioB. Nnbarof qieeiiiMBeegaiiiiiMd, 1. 
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8. HAU£BIT£S« E. UojB^ Vergl. Cephalopoden dar Hailatfltter Kalke, Bd. 

II, p. 527. 

HAUEiiiTKS (r) nor. f. ind., PL XVI, Fig. 6. 

The antares iUastrated are taken from a fragment of a ohambered wborl with 

a bitmtlj-pointed external part. Supposing the fragment to be complete, one should 
obtain a disc simihr to that of Ptiroll?>pli(ea Tornquiaii, distine:iusli«l, howevt-r, by 
a BOmevbat greater breadth of the whorls. Whether it is correct to assign it to the 
geDU Smterihtt n jet noognbed with eettainty only is IKwqi^ niwk ienuin 
drmbtfiil, F-peciriiij the iapenivj; nF t\\i' cKiemal part to « Uiint Uad« wililDUt a 
furrow has not jet been observed in Ilaueritet. 

The ohaneter of the sutniO'KDe do« not, on the other hand, admit of anj 
doubt that we have to deal with a species only distinguished from Paratibetilcs by 
the ddiohopbjU development of the sutures. Paralibetiiet agrees, apart from the 
tapering of the external part occurring on the outer whorL«, with Eaueritet in the 
most essential features and differs only in the gradual derelopmont of the suturee 
which is coratitic-brachyphjU, whilst Hauerites ha» already reached the dollcbo- 
pbyU stage. As. it does not, from the analogy of Faratibetilet, seem impossible that 
a blirall jr taperhnf eoctenal part might hj a f nrion of the two eKtemi^ keels have 

arisen in TTiiiU'rit>'i as vfc]] ns in a subgouus e!o-.oly related to it, ^vo liave placed the 
present fragment for the time being in Haueritetf empha&iiiug howerer the 
uncertaintj exiitiog in the eaee. 

Suluret. — ^Tho doeest agreement with Paratibetilet exists, as already men* 
tioned, in the arr9nn:enieiit of thf sutural elomfnfs, and especially Paratihclilfx 
anguitoteltatut shows the entirely idrntical arrangement of the median projection 
wUoh is indented in the middle like a lobe and flanked If hitge aaddle^like lappete. 

In the lol)e-likc indentation of the median projection there nrises a verj' broad 
central body, again comparable to a median projection, and provided with five littlo 
atunmite hlmtfly fonnded above aitd with fonr nranded pointB between tbem. The 
central body is separated from the aaddle-like lappets on both sides by a deeper 
indentation. The resemblance of these high lappets, provided with notchea, to the 
azteroal eaddbt of Ptyehitet is very striidng. ISm outer branoh of the eaddie, 
freed from the tnie external saddle^ ie ebaiaeterized by the lobe-lik« form of the 
indentation separating them in the manner of an adventitious saddle. 

The main stem of the external saddle is divided by the freeing of a larger 
tipper latml bianeh, whereby the eolminatiBg tien beeomea vary aanow. Tbe 
notches are tbroiigbout doliehopliyll. Tlio two lateral saddles have suffered through 
weathering and they appear for this rea»oa simpler in our illustratioa than would 
be the can in uninjured specfmena. The auzttiaiy lobea axe not pMoerred. Am to 
the chief lobes, the two halves of the external lobe appear two-pointed throng • 
email elevated denticle, whilst the fliat lateral lobe fnaei into one deep point. 

jDimen$iont. — Not measurable. 

Localitjf a»d Oe<aogioid Jigetflaa.— Inmvlaa Btapi ; in bladE KoMetoiDe of 
tbe group of beds. No. of the Bambantf Beodm. Niunher oC ^eeimens 
asamined, 1. 
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1). TtSLOhTHDM. 

1. T&ACHltCSHATEA.. 

The family of the Tirolitidee is represented in tbe Indian triaa only by tracby 
ceratea which, however, do not play any important part and appear like elements 
of ft f toQU vitUn Ibe Centitoidca, veil repveMnted hj the DinuitidA. 

1. TBA0HT0BEA9, La.vmk? 



a. FAOXaACHICEBAS. 
Omup Of PBcSrftACHTCBB&TA VALtDA. 

PsoiRMnonAe Muxwoumtt B. r. U ojs., EL XVn, 6. 

lUi tngmmt, duunbeied finoaghonf, belmgi to a iMaeRnr niber bigli- 

mouthed form from the group of Trotrochyeerata talida, in wliich it rominds U9 
by the character of iu sculpturo mostly of Froiraehgeera* Aeoli from tbe Julian 
HalbtBtt IiimcatoiM (Oetib. to HsUai. Celke, II Bd., p, 680. Ttf . OCXXI. Fig. 1). 
Also Protrachycerat longohardicum, from (he D;)n'j;ol);\r(lIaa Sfaq;o (Ceph. dermodit. 
Triaa-proTios^ p. 126, TaL XVIII, £igB. 4, 5 ; Taf. XX, fig. 1 i laf. XXII, Pig. 6) 
ebow* 0 QoneldeniUe reeemblBnoe in iti afaspe and in coneapandiBg muiibef oC 
Sj^bal fabefdM. Tberc is nevertheless no complete agnemanl with anj of tboM 
Hanss, so that we may well consider fbo prcs^eiif form as a new species. 

In striking contrast to tbe feebly developed broad ribs separated by wide inter* 
ooltal fonoira ttaade the itEoag development of the spinl tabercUii of wbieh 
there arc altogether eight rows. The strength of the tubercles in Frotrachyceraa 
Aeoli also surpasses that of the feebly developed iridaly separated ribs, and tbe one 
cnentiat diatfaietion whioh esista fa that tbo iatenpaoe between tbe obUqne spirally- 
elongated ext«rnal " ears " acd tlie marginal tubercles in Protnichycerat 
ralfluKtnum is much less than that in Frotrackgeero* Aeali. The ribs of Frotrtf 
d^rat ralphvanm alio ibow a aonevbat atrongar bending on tho aidei. 

flalvrai.— Not known in detail. 

Dimensiont. — Nut measurable. 

Loctlity and Qeoiogieat FotitiOH. — Camio Stage ; in blackioh-grey luaestoua 
fionk tbo vtdkf elilb faeing iiia Balpbn Gladei^ on tho left bnak «f tbe Tiwai 
ISifw, Mambav of apadnana OBtniiiiHli 1. 
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h TKAOBYCBBAS^ >. itr. 
TBMnscBRAi, u. f . uuL» VL ZI, K^. A. 

This ondetemhiaUe fnigmeiBt> probEtbly representing a new speeka, was onlj 

fijrurpd in order to show that, contrary to the Tuvalic Tropites beds of the 
Mcditorxanettn Province, and ia barmoaj with the reports of ferriu Smith on 
tiie TkopltM UmMtoao of Oafifofnla* f^veaatatiTM of tl» genus IVwiyMra* m 
present in the Tn^pitrs LimL-stono of the Hiriu'ilav;*. 

Though the external part pould not be exposed it seems, from the experience 
gained in the study of B«uope«Q matois), aoarcely doubtful that m bare to deal 
here vith a Traohyeerat. The lateral sculpture shows the characteristic habit of 
thn true Trachy(^rata. The great numl).T of sjiiral tuhercles, the kind of dyvelop- 
ment of the feebler soriea of tubercles, that is, api>earing on the rifaa and spirally 
weakening enlaitely, fhe eha i a e te r of tbe iim1^i«d tuberoles, tlie nataie of tbeearv** 
turt! and division of the atronsf ribs, which arc separated by deep intercostal furroirs, 
are all in complete harmony with such a supposition. One might even be. tempted 
toezpien the ofinifn that tlie preMnt fragaMUt might bekag to a spedai fitiiai tho 
group of Trod^Mroto HMvyanfMa. A decided Vf^Btiaa. ttumit, hoiranr, bo gtfou 
at present. 

Hie BUght width of the umbflioBt of ike oomiderable iuTolntiOn would be in 

Oflflfflrdinw with the l:uo\vledge of the &ot that the geologically younger members 
of a i-toclc or a scries of forms are very frequently much more involute than those 
which are geologically older. For on the supposition that the Tropitee Limestone 
of tbo Himdlaya aa well as the Alpino Tnpites limMtona are of Tkivalio age^ the 
species represcntud by the present fngmODt WOUUl bdoag to tlw geol<>gfaally 
youngest representatiTe o£ its kind. 

iSMnivi.— Vet loBowa. 

J faw i wi w w . — Not measurable. 

Locality and Oeoloyical PostWon.— Camio Sta^e ; in the Tropites Limestone 
ol Koiapani, in the Valley of the Kali Kiver. Number of specimens examined, 1. 



Gmhii> or TBACfiYGERATA DUPUGA. 

TfUkCBZosBAg HBETicrM, E. v. Mojs., PL XVII, Fig. 7. 

Cf. Trachr/ccras AvMriacunh E. v. Mojs., Cephalopoden der Hallst&tter Ealke, 
Bd.II. p. 677, Taf. CLXXXJI, jFig. 8; Taf. CLXXiiil, Kgs. 3, 6-9 j Taf. 
OLXXXrir, Figs. 1.8 ; Taf. OIXXZV. Hg. 1. 

The specimen illustrated, viz., a cast with the l)e<,Mnniiig of the b(xly -chamber, 
agrees ia its general features with Trachycera* Auairiacumtsatsi the Feuerkogel near 
Aunee in euoh » leaiailnbla way (bat I dunild not hm bantttadto idntify it 
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vitb this ohimaterUtio species' but for the fact that the more simple stracture of 
fbe ratoKe-liiM tei)iiiTed ilie iwlatkni ef the Lidfaugi form. I thevef ora ngtfd thto 
latter ns the rerresenfative ol Trachijeerat avtMacum and designate it Traehy- 
tertu tibeUoum. Should the differoatiation nf tho npeoiei not be fiQoaidered jottifiod 
— <«rliieh in tlik»ai into muy otiMir ween, is ouly a matter of iflidtTidiul oonooptioii 
or personal judgment— tbe varietal waui ear. tUeUaUt abonld 1» aUai to fbe 
Indian form of Trachycera* atutriaeum. 

In contrast to the illustration!) of the sheila of Trachyeerat atairiacum, our 
iUitttntion of TraehgetrM fOtftiMm shows thk diiliBMnoe ttaiftk Initetd of tb» 
external donble row of tubfrclrs occurrincr in Traehyoerai au$triacttm, only tnot- 
like extremiti^ of the riba are to be seen in Traehgeerat tibeticum. This is owing 
to til* tuet thai tiM | > WM ii nt tpedmen of Traekgoertm fjMinmi I» * cast on wliieli 
knot'like projections of the extrcnnd'es of tlio ribs ;iro sliown, instead of the external 
spiral lows of tuberelo^ as mentioned in the above-cited descriptioa of thespeoiest vis^ 
Traekyoeroi aw (rteewm. A specially strong d«Tclopment of tiie projeoUona of fho 
extremities of the ribs is, bowevWi xeaehed in the Indian cast. The swellings of 
the extretQifte^ of the rib? tipp sepnrat*^ from tho Intcrally sitrntod spiral tubercles 
by spiral deprosaions. Taking the rows of the external tubercles in the ahella a» 
two in nvoilier, the total number of the apinl tubeMlM oeeming in om half of » 
whorl amounts to 15. 

future*.— Compared with Trachyeerat amiriaeum the saddles show a leas 
Aeep dentioabtiait of thab atema. Tho fint latoml lobe fntea info a namw point, 
vUlit in TraekjfMrtm tmitriM»m tiiia loba ii iridat andappan tripRriite. 

Dkimtkm.— 



Zoeatifij and Geoloyioal Pcuft/ion.— Carttic Stage; in tho Ckinoldal IdaMilaatf 
of Rimkia I'Miar. Number of spriMuu ns examined, 1. 

S. BANPLUiGlTES, S. Uoja., Cf. Cephalopodan dec HaUititler Kalkr, 

Bd. II. p. 700. 

1. aA>-ni.TSGTTE3 NicoLAl, ¥u T. ^Mojs., PI. XVTT, Figs. 1, 2. 

The slowly increasing whorls are almost as high as wide and embrace one 
another onlf on the widely inflated oitamal part^ vp to tiio maigbaf tnlNRdaiw 
trbioh art^ tlm? Ti«ib!o in the wndcly opened nmbilicns to the spiral of inrolution. 

The sculpture consists of afaarp-edged narrow tiansTcrse ribs separated bj 
iridiB xrtetowtat farrows and mostly running nndiTided otbt the sides to tiie eKtemal 
part, where they terminate on the inner whorls with feeble spine^like tuberolea 
before they reach the smooth median band, wbUe on the body^cbamber they otoee 
gradually more Astinctly together from both aides, wberahy tlie extenal tabeiolea 
desieaBeittstvangthatthfrHnia tim«k 

>h tU prrfiiMMi7 M$t litiibaanlM loDtk DImmt *r Ih fidi^ waiit tUaln utt looU m 



to mm. 



Il«!.-':t ..f tbo U«t wborl 
'Width of tlu unibilicva 



13 , 
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The ribs are somewhat more strongly developed in tbe lower put of tlie sides 
•ad fim bera in m Btriotly nuUal diieotioii up to the angi^ from wUdi 

point the ribs becoming' s m what weaker describe a slight oonoayity dirrrtcd 
anteirioKly up to tlio marginal, tuberoles. from tbemaiginal tttbetolea the ribs 
run tolenblj straight up to tbo eztemal tobevdea. If om obaeirviH tlio imfMe of 
tk» libe on the oast closely, their edge appears as if formed of sharp apertuxal 
margins which, in some places near the umbilical margin on the above-mentioned 
itiongor parts of the riba, show crescents whose concavit; is directed forwards. 
The bUoimtioD n fntenalttion of tb* Moontoj ifln wUoh hu been aaseited not 
to occur often, fakes place outpide the nbove-mcctioned angular elevation of the 
stem ribs. Where the shell is preserved the sartaoe of the ribs aftpewv lesa aharp- 
«dgwl and eroi aligbfer. 

In the illustration (Fi£,\ S) of ths extWDAlput fbsbUoNtti^ 

Mmawhat more fre^uentljr. 

AifMVf^-ne rataie>Iiii» tibmn m Am tgrmiamt tritb tbat o( Sw^tiifUtt 

Archtbaldi ; it ascends in a similar way to the extremely shallow seoood Ifttecal lobe 
and has an unbrokon margin, with theexception of the two points of the external 
lobe and the feebly indicated serratiun of tbe hrst lateral lobe. The external 
■addle ia cotuddemblj knrer than tbo lateml one. Ibe Noond letenl bbe it on tin 
nmbilioal margla. 

JH'ntfflstonf.— 



Locality and Geological Potition. — Jnvavian Stage ; of tbe HaloritM-JUllMetione 
of the liambaaag £eetion. Number of speoimeoe ^'^m^imd, S. 



Tbh apedcs wbicb k nmlj dntinpiiibfld from SattdttagUH NieoM hy 

its riTimeroua rrowdrd transverse ribs, lacks the stronger accentuation of the 
stem ribs, the angular elevations on them before the beginning of the bifurcation 
of the riba umI tbeir backward ewvatore. Where ibe ahell b pveaenred (e.ff., inner 

whorls of Fig. 4) the ribs, slif^htly lient on the sides, are somrnhat rounded; wbere 
the shell is ^vantiog tbe ribs appear more sharply edged, as in figs, 3 and 5, and 
aepeiatorl hj wider iateieoitail fnrrom. ffifnrcations of tbe riba are not infrequent 
and occur at Ttl}iDg he^btl^ m<»tly on tbe sides, but sometimes also near tbe 
umbilical margin. The marginal and external tubertdea are abarplj qq 
chambered parta of the shell. 

Tbe scalptare la butempted on the inner wboila in the middle of flw external 
part but closes here in most Fpccimcns on tlio cliamhrrt cl partes, in whieh ease, 
however, the external tubercles become fainter or disappear entirely. The soalpture 
awttnes an iiregnlar and lonMrbtt obaeore flhanMter on the body.cbamber and tbe 



UciKktorOMlntllkMl 
TbieliaM* „ „ ^ 
WUlktlOsmlilfaw 



. 9« mm. 
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S. BaKomieRBa AilciibaIiDI» B. t. Ho!ia.t H. XVII, Figi. S— S. 
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nuugioal tubercles b«oome oblitemted. Tb(> present species shows some resem- 
blance to tbe EnropeMi SondlingUet Reyeri (Ceph. dcr Ballsi KaUcoi IL BcL, 
p. ns. Taf. OLXVII., Fig. 3), from which it ii diltiiigiiidifld llf Oio lower vliorii 
and the feebler curvature of the ribs on the svlm. 

Suturet. — Tbe external lobe is divided into two points by a small bluntly- 
IMintad mccUtti pcojeetini and Is deeper tiian the fint lateral lolie. Vbe kttar ii 
slightly sermtedj whilst the strilcii' "\r I '^i- 'eoorni lateral lobe, succeeding the hiVh 
lateral saddlet is not serrated. Tlie iuteruai lube is of moderate depth and width 
and appears at iti Iwee roimded and not temted. The aaddlM liate an onlifQkiBn 
margin. The external snddlc must be considered low in oanparison irith the 
lateral saddle, asceoding high from the first lateral lobe. 



tHuMtw .....40 nm. 

Height of tbo Wt irborl 10 ., 

IbickiMM » „ „ S8 „ 

WiiMi«rtl*«nUli«i . , * . aiB ,. 



Locality and Geological PotiUon. — JuTaviail Stage; of the Haloiitaa-IiimeftQn.e 
of the Bambaaag Seotioa. Number of apeoimeni eiaminftd, 11. 

filEBNIXES. E. V. Ifeji., CL Cepbalopoden der Eillitattar Kalke^ 

Sd. II., p. 7t6. 

Qmaa ot BIBBNI1X8 ASOONAITTii. 

1. fhxanxn moAm* & ICoja., PI. ZTII, Kgi. 6. 9. 

This narrow high-mouthed shell is narrowly umhOleated and shows a impid 
groM tb in height The sides are feebly inflated and converge towards the narrow 
external part which is formed by the two keels eodoeing a deep external furrow. 
Towaide the nanowiimUlisna the shell skpea gentlj (without waf interveDiag 
simrply n-ri: I ambifiesl maigia. dianotaiiied hj stronger talmdes) toiiaida the 
umbilical suture. 

The transmae soalptnM on ^ peBaltimate whorl ot the fragment fllustiated 

in Kg. 9 predominates, in reference to its strength, over the longitudinal sculpture 
represented by the series of tuberoles, and the sigmoidally curved ribs become 
weaker only bdow tbe middle of tbe sides where two to three rows of spirally 
elongated tubercles are more conspicuouFi. Tlii.'^ lateral Houlptnre reminds us forcibly 
of that of JProtrackyccras Hadicigce (Cepb. der ll.illst. Kalke. II. Bd., p. 624, 
Taf. CLXVI, Figs. 4, 5) and of AneuireniteB Ekkehardi (Coph. der Sallst. Kalke. 
IL Bd., pw 778, Taf. OUX, "Figs. 6, 6). Trae extemat keeisaie not pieaent in flie 
posterior half of the penultimate whorl, the only part available for exdminafion. 
The ribs terminate with obliquely plaoed external taberolcs* and irregularly alter* 
Dating Mfnroatlbns, ehaiaeteristio of finwnihe, ooonr inmedutely before the 
external tubercles, so that two tubercles correspond to one rib. Between these 
there are tiba with only one external taberale. Many SirtuUe^ show this feature 
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oOm inths DKR* jvaXbtvi ibga «f ffxwtl^ or iko in tke aivft maffitiocr. W« 
haw oliMirTed forms of the last category Mtmuitionfaniis lMt«a«& the Fntr^f 

ttrai-^ttL^fi and the sta.£^ or Sirenite>> 

On the outer cbatul>t»re<l whorls iUnstrated in F^. 8 and 9, crenalatcd external 
kecb hwra tekn tlw plm of the eiteimal toberdot and the transrerse ribbing of 
the lateral sculpture becomes less proTninnnt compared with Ihe lonaitmlintilly 
arranged series of tubercles, of whioh from 10 to 13 may be counted. The ribs bare 
OD tbe sidea a •trcni; oonoaffty towaida the anterior nuoeadail by a not iaooiiatder^ 
able backward curvature on the outer p-i t f the sides. The last part of thn ribs, 
again ourving forward, becomes morw cunspiooous and indiridually stronger or 
mtter aocording to the etnogth o( tlie deYelopoMiit Bie tohem^ show a le» 
lonndcd outline. There are two taberelea on the above-mentioned more strongly* 
marked portions of the ribs. The aingle series of the tnbeiclee arc of uneijual 
strength and succeed one another at unequal distances. XrenUit elegant showa a 
great resemblance to Sirenitet Slaehei (Ceph. der Ilatlst. Ealke, II. Bd., p. 770, 
Taf. CLVII, Vv*. 8), from wliicli it is, however, distinguished by the dilTorcnt 
arrangement of the more strongly marked pi^tions of the riba, aa well as by tho- 
Bodlfioatioaa ia tte antiues. 

Sutures. — The external lobe is slialloivpr than tlio flrNtlafi ml Inho.nul is illvided 
in each of its halves into two points by a narrow denticle. The two lat«ral lobes* 
Ibe fint of whiob reachea flia greateat daptii of an^ of the lobest «bA in ono point. 
About four small auxiliary lobes sueceed tbeae and reach the umbilical margin. 
Tbe external saddle ia diatiagubhed by strong development and couuderablc heights 
It is divided into two halves by a deeply penetrating secondary lobe, of which the 
outer half, nearest to the external lobe^ ii lhanarrower and lower ona. The dianti^ 
etklation has reached the leptophyll stao:o. 

In striking disproportion to the height of the external saddle is the insignificant 
deyatioa of ihe lint hteral aaddle and of the other aaddlea folloiHag in ngalar 
gradatinn of size. The auxiliary lobes njiperir as nnrrow rlontielos. 

jDimcmioM. — Xheao ace not meaeuiable on account of the fragmentary state of 
the tpeolmeoa. 

LoeaWy aiul Geological Position. — Juvavaan Stage ; of the ]^dk>iitaB>IiiBcat(linv 
el tho Ban^tanag Section, Number of apecunana anuninedr 2. 

a. 8111HNITK6 EicETERi, E. V. ilojs., PI. XVII, F». 10; 

This species is very closely related to Sirenile* Eta from tbe Lacic Limestone' 
•f tho LanUagwand (OepL der Bdlat. Ka)k« H. Bdl, p. 749, OLYI, 
Figs. 8, 9) :md is distinguished only by tho greater number of sj iral tuler- 
eles and the atronger development of the sculptuxai While SirettUe* Eecf 
pa wa w a i nthar onnadad tiamvena ribs and, apart tam Aa eranoUited- ezfniial< 
heciib only aeTion apiral rowa of tnbcrdeq, StnaUm SMtttri is distinguished by 
more distant and less nnmorons tnnsverse ribs and tltf? iin-sence of ton spiral rows 
of tubercles. These rows of tubercles aio of unc(^ual slrcu^h. and sucoeod one- 
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another at irregular distances. Ibe margioally placed row of tubercles shovs an 
cloQgatiim In flie diraotion ot fhe iHm, vberaw ia tha «ih«r tnberelw the teoteu^ 

to a Bpiral elongation is more or less visible. The weaker intorcaUtod rows of 
tubercles espcdalljr 6bow this elongation. Tlie ribs are ool; slightly ounred and 
maj bifimale at varying heights. 

StUuTM^^l^ol known in detaiL 

/)jtae»«<oiM.<— N ot mefiauxable. 

XoaaMfy €mi Oaolofioal Poaif ion.— JuTanan Stage ; of tlio Halorites-Limestone 
flffha^tinbaBigSaotiOD. Number of cpfldmeM emuiiwd, 1, 

ISOLATSD TYBE. 

Bttamswt, a. t bit 

lior 0>e sake of completeness mention must be maia hem tt a I^MUouthcd 
narrowly umbilic-atcd Sirenitet, which in the young may he compared with 
SireKila, ini., illustrated on PL CLVII, Fig. 2, of the iseooad Volume of the 
** Oephalopoden der Uallstatter Kalke," from the Julian b^; but at a dfakmein ot 
4,0 mm. its lateral sculpture ehnnijos already in such a mnnncr that from (his 
point, on the chambeired parts of the shell, it shows an undulation of falciform fine 
libt intba middle ottlw aldeo tiiidlar totbat dtltt^Uei ettteli (Ceph. der 
HaUst. Kalke, II. Bd., p. 188, Taf. CLIX, Fig. 2). 

The ribs which in the aboTe-menUoned young stage are rounded become at 
tbe beginning of tbo full-growB itage flattened and completely smooth, whereby 
tbe inteMOStal fnnows aie reduced to sharp narrow incisions. But the fine 
numerous ribs soon become rounded again. A fragment of the body-clifiiribcr shows 
bundles of nbs near the umbilical margin similar to those of DaphuiUt ZtUeli. 
INtMoiu of the ribs ooeor belov tbe middle ti. ibe ddei md on tbe oatev natgia. 

Sutttret. — These have a doh'chophyll derplopment. A more exact oharaotar* 
tsaticn is not possible on account of the defoctire preservation of tbe shell 

INiMiMfaMt.— ^Kot meenualile. 

LocaUl;/ and Geological Tosllion. — Juvavliiu Stage ; of the TTa1flirifin>iifimO' 
stone of tbe Bambanag Section. Number of specimens ezamiaed» 8> 

AMMOXEA LEIOSTRACA. 
A. AftOBSTOIDBA. 
a. ABOSBIIDill, 

1. AsoiraM» SvMf CI Arce$lei, E. v. Mojb., Cephakpodea dw Hallstitter 

Kalke, Bd. II., p. 78d. 

I feel niysclf compelled to add to the four sub-genera Proarcesiet, Pararccstei, 
4rct*te$, s. str., and Ptyoharoftu diGfereatiated in the work above %uotfld« a liftb» 
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via., Stenafe*»ta, which will oompiiae the gioap of SmbumbUieati, up to the present 
ntored to Froafeutet (Oonplea mtivm de I'AoaUmle de« SoMnoM^ ftebi IS 

Novemljer, 1895). Tbe g^roup of Sulumhiltcnti oocurriDg simultanpougly with the 
true Arce»tet shares the pocaliAzity with JProareetteit tiz., that tho huft whori, 
occupied by tho body-ohamber, Mtaiuft the ehaiaetw ot tin iniMi 6bamhisttA 
vborK But as I have already mentioned in the desoi^tini of tte iMtniH 
of the group (Coph. d. HalUt. Ealke, 1. Bd., p. 142) tlier© occurs, as a rule, s 
callus cloeing the omhilicaa which in spite of this appears depressed, a ic&ture 
fomiglii to JtVoflKWifM* 

The chief rnvsnn for rPRardin^ the ^oup of SpbumMUcad as an independent 
sub-gcQus is, however, offered by the sutures. They resemble, as already men- 
tiomdabovo^ fbemitaxiw of tho groaps GoIeoH ud Intmiaihii bdooging to 
Arcestea, s. str., Iiut they are distinguished by the bluntly pyramidal shape of tlic 
aaddlcA wide apart at their base. The leptophyll dentioulatiou of tbo saddlet does 
iiflitfborBforanaeb totbolHNottiieaaddlet, Initiaooiifiiiod to flidr upper lialf^ 
Hib extensive interloolcliig oC the neighbouring septa is facilitated by the great 
width of tho base of the saddles. "WLilo tbe sutures, with rcnyletply kptophyll 
denticidation, of the related groups of Froareeite$, I'ararccates and Arcettes show 
a eiuTph jU ganflnl oouiie of ootKna^ one oonld apeak, ioomding to Om outUne of 
the sutures, almost of a stenopbyll course. 

iS'<««arc««<c« oocurs simuitaneously with Arotitet in the Julian deposits of 
Europe for tiw flnt timo and lieloiifi with JttMt^ to tiio laaA ohaxeakBHtio 
tjpei «f tlio Jovavien Btaga. 

I 

I. 8TRKAB0EBTES. 
1. SxsHAJUJBim, 11. f. tod. 

IBM. Steatreuitt, d> £ ind, K. r. Hoji., AmmoiutM tf iwi^ae* ia Ik STootiU* CtUdMus. Compte* iviidii* 
fal'iMdtaiiteBriiMMAi hi^UHMi. 

Una specimen, chambeied fluonglionl, la for the greater part of it a cast hat 
some remnants of the shell are prcsorTed, so that it may be seen tlMt oolj inner 
shell ridges were present which on the cast appear as furrows. 

Tbe whoris wluoh widely ambnce one another are ecHnewbat broader than 
high and possess rounded sides whleh gradually merge into the well-inflated 
external part. The umbilicus is very narrow. In the circumforence of tbe last 
wliorl thore are tiaee fomnra on the eaat whieb in tiie lower part of tbe lidM ehow 
a slight concavity directed forwards but otherwise maintain a tolerably straight 
radial course. Thefunowoa tbe cast on the external aide only ahowa a -nty 
inconspicuous curvature towards the anterior. 

Of all European Slenarceales Stenarce»tf» Diogeni$ (Mojs., Ceph. d. Bh^lnti 
Kal^e, I Bd., Taf. LXYII, Fig. 4, Taf. LXVIII, Fig. 1, p. 145) mostly resom- 
blcs tbe preaeot form iu outline, but no European form attains the same thioknea>> 
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As the b<K!y-plinml>rr h unknown one must refinin fiom giviltg ft ipecml 
to the form represented by tbis internal cast 

Atimviv— The totnvD'liiM mtmbtakMUf Aom daM «sneiiwiit with the 

typp of Rutiirfs of the Europcnn St^narceitef, but the features of tbis form 
would, howoTer, otfer no oloaer relationship to any of the named Eoropean species. 
Here are elglit aajtlliaxy lobet peMent up to the smhilieal ratvnb The deepest 
lobe is the external one, whoso median projection shows the closest agreement 
with that of the Europflan apeoiea. AU the lobei terminate in one point and 
ascend (Gradually towards the umbiliens. 

The saddles are very bronil at the base and the septa succeeding one another 
int^rlrK-k extensively. TLe Icptophyil denticulation is confined to the upper lialvcfi 
of the saddles. The saddles terminate above, truncate with three short branches, 
the middle one of wUeh eppean hipartile bj a abort hadentatidn. Ihe exteroel 

saddln possesses the snrae helijlit as the first Itifernl one. From the swonr! auxHiary 
saddle the leptoph;ll arrangement becomes completely obsoloto in the broad uid low 
snxiliBTy saddles. 

Among the Earop^n spocies Stenarcfttea tubiimbilieatut shows a close iwem« 
blanoe to the form nnder detoription. Uieie aie^ bowerer, aereial diSeveooet in tiie 






&tmarcetltt, n. (. ii;<]. Ori^nol in Jwdia dm Fluitw in F»ri». IWoood to 3/S ; aiKiiK* nttaral ittf. 

details of structure, af., for iastaace, the less depth of the external lobe, the more 
slender shape of the points of the saddles, tha toolE of the indentation in the middle 
branch of the points of the saddle and the finer chaiaeter of the deeper latent 
branches. 

DtMeiwi'oiit.— 

INuMUr 78 nm. 

HelKbt o( tb* Uit vhorl . . 4. 

Tbicbutt „ » » 4S „ 

WidtkoltktmMUm S , 

Zoealiiy and Geological Tonition,— In the dark limnstone of New Calfdonia 
(Mui6am d'Histoire Natorelle du Jardin dee Plantes in Paris). It^umber of speci* 
1,1. 
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II. ABCBKBBS, «. rtr., Grmip of ABCESTES INTUSLABIAH. 

1. Abcestes Leokakdi, E. r. Mujs., PL XX, Figs. 5 — 8. 

On the casts of the inner ch.amben d whorls the breadth of the whorls surpii«o<i 
the height only slightly. The well-rounded external part merges iu tite similarly 
icmnded ddea. Vbo umUlioos is namir. In tbe dnamreraiiM of one wlmrl theie 
are throo labur which arise tbrougli tho dirwt iin1>ri(^ittIon of t!if old peristome 
oTer the shell as the latter increases in growth and expands anteriorly. On the 
inner aide Btran^er tbickeniogB (TSiien) correspond to tbe laUa» wfaidi the 
furrows on the cast appear deeper tbsn those upon the shell. From the umUlioM 
the lab'uc forming a cavito opening anteriorly in the lower part of the sides ran 
to the aiitcriorly conyex curvature, which is formed on the outer margin, attor 
Vliieb they take their course in a straight line over the external part. 

At the eufl of the penultimate wliorl the cliaractcmtic hctul of ihi; Mliorl 
(Fig. 6), with which the change in the character of the whorl is introduced, occurs. 
Fwtcfforly to tbb bend is sttnated tbe last kbinm the extemsl side of wbioh coin- 
cides with the last septum, vrhilst the sutures on the sides of the last septum are 
ntusted aaterioriy to this labium. Ihc latter does not therefore ooincide with the 
oonne of the Batnrat. 

The last whorl of adult individuals (Fig. 5) s]io\vs :t di^tiuct inoreaafiintbo 
height of the h boil, which is cnnnccteil with u flattening o£ the sides fts woli aswitb 
the oarroviug aud levelling of thu umbiliou^. 

The maxgio of the apertnre bending imraxds rests dose upon fiie sides of the 

prpceding whorl ; the line of junction is nnarly n straigbt one. The lumen of tbo 
peristome forms a right angle with bluntly roundod angles. On the external part 
tbe tuned-in apertonl nuufHo f onm a dif bt ainiu, oonoaTo towards the anterior, 
so that a sliybt curvature convex forwards is formed by the blunt augles. The 
total length of the body-chamber comprises* besides the last whorl, about ^ of the 
penultimate irhorl, as can be seen by a eomparison of the two Figures 6 and 6L 

Arceitet Leonardi is among known species most closely related to Areettea 
biceps from the Lacia beds of the S&iziammergot and is distiagoished from it by 
the open umbilicus. 

J^pfd^rMMa«.--Tfansversely nmniag wiiakle'lilM striae (''WrinUo'layer'') 

lUTC hocn observed. 

Suture».'—T\M suture-line given in Fig. 8 is taken from an adult form and 
is the last befbre tbe beginning tH tbe body<ohamber. Tbe oonna and otlwr delaOa 
agree well with the character of the sutures of Arcesles of the Group of JisfmlpMBM* 
There are on tbe whole &Te saddles up to the umbilical sutuies. 

Jtimentions. — ajm Uten»i 



XliMluMn „ a H 



'jS liuu. 
17 . 



19 Bua. 
10 
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There are also somewbat laigor forms \rbich nearly reach tbe size of Aroettet 

Locality and Oeological Pon/ton.'— JoTariaa Stage; of thaHalailitaipIilMitOBe 
of tbe Bambanag Section. Nnmber of sperinwas examinedy 14 



8. Aacaan nmnxnin^ £. y, Uoja., PL JX, Vig, 10. 

This form sliows a n;roat rescmlilaaoa to Jfeetttt tt H aP lrf l , fiNHB tbo 

Tuvaliau deposits of the Salzkammcrgut. 

Tbe ilMll, irbicb belonged to a f uIL^rown Indrridiial, ahowa an orifomi dong. 

ated outliDC, a callus closing the iimbiliLUK, and knee-angled bcndiiiiis at the 
beginning of the body-chamber of the whorl on the preceding whorl (Fig. 10 6) 
bete coincidiog with the last labium, and an entire whorl iater^ posterior to tbe 
gnaSjr ie pr ceB oi and Danomd pet fate aia (1%. 10 «). 

The reriglome shows two hom-like projections which laterally border tbe sinus 
whose concavity is directed forwards and which ocours on the external part. Tbia 
peoidisr atmetoM of tba aperiaiBl maigin diatinsniibea tbe premit' torm £n>ni 
Arcetiet licomis, reminding one at the same time of ^reet^e* e/ectptenf (Ceph. d. 
Hallst. Kalke, I £d., p. 188» TaS. LIV, Figa. t, 8) beloogiog to tbe same atrnti* 
graphical borfsoHi 

£M>f«»4— If ot faMwa. 

JDtmefiSi. MS.— 

0uuBi-t«r' ....... ••■••IS mo. 

H*i«Ucf th*tat«]Mri. ...... ...10 K 

finadtll m m 9 * * * * « * ■ 

WMlk«tU«wiUlimla .......... 0 » 

LoeaUtff €mi QMie^ftoal Peatf<M.^OBnite Stage: in the bUwlc Haoegtene oil 
tbe left aide of Ten Gedb, wwtii of Ealeptni. Nuinbar of apedrnma onminedt 1. 



S. AMmm, n. f. mi, 

ThU bagmeot cooaiatiagof » body-chamber with the peristome bdoaga to 
a species of the jtronp of Itttiulabiaii, which might, from the shape of the peristoma, 
be most olosely related to Jree*te$ tyngOHu; Mojs., from the Lacic marble of the 
Sabfanmergiit (Cepb. d. Hallai lEalke, I. Bd., p.lS8»Tat XLVIII., Fig. 4). 

The species attained a diameter of 101 mm. in tlio adult stage and Lad a calloi 
olovng-tbe ambilioua. It waa considerably narrower than Areetiet lyngonm. 

A fnetand portfoD of the fragment vndtr deaeription ahoM on the piweding 
iHiOri a well-preserved labium with a forwardly cooTex sinus on the external part 

Locality and Oeological Po«i7t«fl,~7uTavian Stage; in tbe Umaatone oomplex 

> B. T. MijriNvl*!. 0«vik 4. HaiU. K«lk«, Bd. I. ^ 187, XLVU, f«. 4^ 



100 HIUlLATAV FOBSHiS. 

(Nft. 6) with Fimtcoefraa oU Imperatoft of tbe Sambaoag Seotioa. N amber of 
tpBoimmi «ii»iaiiiei» 1» 

TO. FB0AEG!EB1SB,0mv» f» PttOABCBSlBS BIOASINATL 

The chamband ioCairaal cmIb aliow, •» fur m fbe imperfeok pnaerratioii and th« 

inaJequntfl Icnowlodgo of the somewhat richly sorrafod suture-line allow an apioloa 
to be formed, some reaemblaiice to Proareeatea Oaytatu t. Klipst. (Cf. £, r. 
Ubidaoriei. Ceph. d. HaUrt. Ealk^ I. Bd., p. 100, Tat LVIII, Fi<^ 1-3). As di^ 
tinguishing features it might be mcmOnaed thai iha aidaa do not possess the flatten- 
infj charar-'ttristic of Proareettea Gaytani, but appenr flatly rounded. The lan^nr 
oa«ts show no traces of shell furrows or iauer sbeil ridges (variocs), whilst sm&iier 
caala aadiiMt tiro or ihiae iraalc labin in the dmomfemioa of tiw whod. 

Suturet. — So far as a compari<!on of the sutur<^-line is powihie it aecais to 
possess a rather close a^reemeai with Proareeitet Oajftani. 



ZHmeruioni. — 

DUiMUf •••••84 mm. 

}i<'-i;h> ef iktlMt whnl i* » 

Tbiokoaot i>m« • • • • • • • • • •S3,^ 



Zoeality and Oeologieal PotiUoH^—^Jaiiaio Stage; in the DaonelU beda oC 
Lauka (pvritised and oakiflad) and Banibaaag (cakifted). Nombav of spedmaDi 
examined, 4. 

b. LOBITID.E. 

1. LomxiBi £. T. Uoja. 

Of. Cephatopoden der mediteimnen TriaapiOTin«» {»« lf6->OeiplMloipodan der 
HaUst&tter Kalkc, £d. I, p. 

lAHiM Oumutumn (StoKeaka). 

Mas. apMfm OMiMrfoMMh aufailn, %m. OmL Bon. •( Audi, TeL T. Tut I,^SO.^I.IT, 
FiK.4. 

im. L«Mn OUiUaiMM, Dioier. Pilaoatoloistt India. 8«. XV, To). II, Itm, Fkrt II, p. 8S, 

n.xxTii,iia>A- 

It has already been mentioned in the introduotioa that this species oould scarealy 
belong to the Anisic Stage, but belongs most probably to s horizon of tlio upper 
trias. ¥oT this reason it is spokon of here and attention is directed to the illustra* 
tiooi And deaoriptkma oited abova, It m^bt well hare been sttppoied Oat JMtUt . 
QUharnhnMinM taksn boa. n iMdaoD of tbalX^zokaa Sariaaandem froma 
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Carnic horison, at vp to the pvBMnt timft the None Stage luu not besn lecognked 
in tbe Himilaja. 



b. JOAKNITIDJ;. 

1. JOANNITBS, E. V. Kojs. ^ 

1. JoiAKHiTiat et. cnnmoBMiB (1iru]fan)t FL ZX, Figii. 8» 

Joaunitei eymbi/ofmit (Wulfi-n), £. t. Mojs., Cophalopoden der Hallstatter 
Kalkfl^ Bd.1, p.85,1!hf.LXI.Eig«'l— <(;^I«Z.II.Fip.l,Tkit£XIII»£ig. 1; 

Taf. LV. 

These specimens agree very closely with Joamitei cgmbifannu, aa is to be 
aeeA ftom tbe figure* o( the •mall speoimeii of a cast and tbe tatnra-Hoe. 'B» pra- 
aenw of three furrows oil till! cast in th(; circumf<!rence of om- wljorl disiIuL^uislio', 
Joonmtet eymbiforau* from the closelj nktad 8ii«ciea Joannit^i Joanait Auttruit 
vbksb oonitantiy in oaato of tbe moet TwiaUe dnnansionB only possMifli two Tkrieei 
in the circumference of a whorl. 

Tlie few Indian spfcimRn.s, however, whicli arc before mc~, only show varices on a 
whorl up to 35 mm. in height, while specioa exceeding these dimoutiions did not show 
any ▼arieeaatall. Whether in thb the Indian apeefei indiente eluneateriatio featuei 
or incn^ly indivj[dual differences cannot rrt lie rlecidoil on account of the small 
number of apeoimens suitable for examination. A further slight distinction 
frmn the typical eiamplet of Joanrnttei dymM/brmii la shown in the dig^bt eomtare 
of tbe varices on the sides, hut there also ocoor in Europe specimens which answer 
in this respect to the Indian casts. A close agieement with the European apeoimena 
is also shown by the Indian shells with leferaaoe to the dimensions attained* The 
largest individtuJ preM9ii« vhiob isobamhered thfonghoDtt. poMeaiei a diameter 
of 1^2 mm. 

Svtureg. — Tbe suture-line given in Fig. 4 agrees likewise in a remarkable 
mauner with the ratiiNa el Je am rf to tJxiwiit AmtfUs and JoamiM«» apmitfbrmh. I 

am inclined to put to the account of individual variation the slight diffcrtnipps in 
tbe small detula which may be observed on comparison with my illustrations of Euro- 
pean fomis. This variation Is often aeen in siieh complicated sntaiea and eapedally 
in thii European specimens of Joannitet eymbi/ormu. 

The nomber of saddles outside the nmhilMtal blu^ amounts to eight. The 
ninth saddle is on the umbilical margin. 

Locality and Geological PotUion. — Caniio Stage; in giey limestone with 
Traumatocrinut and Trackyeera9 tibetioum, from Rimkin Foiar, 8 specimens ; in the 
. hbiokisb-grey limestone with Trachpcerat from tbe " oliS " opposite Balpbu glacier, 
left «do of lisau River, 1 speduBB. 



lOS HIMALAYAN FOSm& 

d. CLAI)lSOITm.E. 

1. Cladiscites, E. v. Mojs., Cf. t. Mojsisovics, Cepbalopoden dcr mcditer- 
lan^ ^niasproviuz, p. 178. 

The geaus Cladi»cite$ is, according to our present knowleilge, only represented 
in tlielndiait Trits ^vinM hjOnb gvoup of SMarmUi, which it dbtingaiahedfioai 
the group of Tornnfi liy tlio proulinr formation of the first two lateral lobes. Tlie«P 
two lobes, that is to .^aj, reach in the Subtormti deep below the level o£ the group 
of lobe* which gnulnally nnd «v«nly slope in tai obliqu* lina and tie fonned ti^ the 
third lateral lobe and the auxiliary ones. In Ibc s^roup of tlie Tornnfi, on the other 
band, such a difference ia the deTelopment of the lobes doea not take place and the 
first two latend lobea and tliA axtarnal one are alto amaiiged ia. the aaua tMoner » 
the group of lobes of the SvHorMa formed bj the anziliai; lobca and the thbd 
lateral! one. 

Tlie group, therefore, of the Suhtonali, to which, besides CI. tubtormtm, 
beiong alao (X. afkOtOm and CI. •vflareftn preaently to be dcaeribed, mislit be 
considered .is a subgeuus of CUiiUeiteti la vbioli OBM the deaifBatioii M]fpogladi$- 
cites might be applied to it. 

Gnorp OF CI.ADISCITES SUBTOfiNATI (Hjpocladiscites). 

CLADTsciTr" scBABATTTs, E. T. Mojg., PI. XX, Fig. 2. 

This species shows in the outward shape, as also io the saturcs, a great 
xewmbUtQce to OtoHttUet MitortuUiu and wae tberefofe veeorded as CladitM«$ cf. 
tmblornatui in the !^rolof,'ic;il report upon tlic nimalavii journey of Dr. C. Diener. 

PIstinotioas as regards the outward shape are ooniined to the. stronger inflation 
of tlie Mdea and the estemal part. Such a strong inflatioii showi itaelf In Oladi$eiit$ 
uMomatvB only in the smuller shells representing a younger stage of growth. Speei- 
mensof Cladiscitet suh(orni\tu» of tlir: .*ize of the present one of C!ad>sctfeH anbaratut, 
irhicb is chambered throughout, are more or less flattened on the external side as 
veil at on the atdea. Ihe apital ridges, moreover in 0la4 jseifei t«6w«/ir«, io 
specimens similar in size, are somewhat finer and morL» nnmproiis than in Cladigcitf t 
uiblormtu*. Agreeing with this species the shell, sloping to the umbilicus and closed 
bj a flaUns^ is free froni spfral ridges and perfectly smooth. 

Sulurtt — The most important distinotive feature, in contrast with CladiaeUta 
subtomatw, is however offered by the sutures which, ogreeing in general arrange- 
ment, show a considerably higher degree of denticulation. A richer development 
is in a striking mnnner espcdaUy shown in the first two large saddles. The lari^ 
first lateral saddle whose inner upper chief bratich rises unusually high also shows 
modifications in the number and arrangement of the lateral branches which can be 
better recogsisad by eoBparing the illoiteatkoa than by readiag-a. deMrtption. 

The number of the saddlrs up to the lunbilical openinij of the east aim unts to 
nine, the last seven of which in a regularly deaoending row succeed the large 
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Sfoond la(ern] Inhc which ends in a point. Remarkablo also is tlic roTidifion of t\w 
two lateral saddles wbicli in cootmt to the rest of the eaddies and to the similar 
saddle of ClatUteitet ttAformtvg appeon not to be dimioroid in fonoi a oironoi* 
stance wliich is to ho considered as the result of the indcjiondailt SoA Cxtmnalj 
kti'OQg development of the oat«r upper bianob of the saddle. 

Dimemioni. — 

)>»airttr 110 ued. 

lif^i^-l.t .f '.li-l,.-. u-„,,rl 7i , 

Thkltnem ..... 41 „ 

VrMthaftlMaBhiiw ....^.....0. 



Zonality and Geological FosHiou. — Cnrnie Blag« ; in dark limeatoDfl ol tli* 
Oamella bed* of Lauka. Mamber of apecivwns aiamlncd, 1. 



2. FABacLAsiBcixu, £. ?. Moja. 

It has already heen pointed out on n previona oco.isioM (C>?[ilialopoden der 
mediterr&aou Triiuprovinz, p. 173) that the group of Multilobati is distiogaisbed 
from tbe gioupa of TonmH and StM&maH, (as wdl n from FroeMUteitet, which 
all possess three hitoral lolws, by the restriction of the lateral lobea to the number 
of two. The poaitiou of the lobos is therefore the normal ono. The shell Is smooth. 
I^on^itadiiial ribs aTS absolutely wanting. Transversely running strico of growth 
are, on the other hand, often noticeable. It seems to me advisable to expreaa tbeae 
variations in tlu? sculpture and number of flu- Iritcral lolies by a special c'eneric nnme. 
I therefore propose the generic designation FaracladUcitet for the group of Multi- 
lobaH. Aocordlofr to the present state of Icnovledge ParaeUMlt»eiie$ appean in 

Enrr)|;o fur the firs: time in the Julian LcJs with Lohiics eiliplieiii. Tin- LiJiiin 
spccimoiu vaay in all probability be assigned also to the lower stage of the Julian 
beds. 

The genos FtUoeUtdUeitet occurring in the lower stage of the Bosnian bedaia 

to be reiTiirdcd as the precursor of Paraeladitcitex ; the former standinij on actwunt 
of tbe monophyll structure of the saddle in the same relation to Faracladticite» 
aa ProplMitaettei doea to OladkeUei. 

1. PanAOTiAimoirw nsiovs, E. Ubja., £1. XZ, Fig. 1. 

Am>noaiie$ Gaytani, MS. name.' 

TriM. Pif mngtbericlite der kais. AUd. in Wvu.. iiuktb<in.-iutarw. CI., Bd, CI., Al«lb, I .. p. S7€. 

The absenoo of a flattening on tbe sid^ and on the external part makes tbe 
pieaent form appear at fliat sight to be an internal east of an Aioeatid, while the 

• Uoilir tkti dM^DMlM tt«M »n, from th* collMtioa of Gfologvc*! Sorrrf, t»u {ngmeati Duned by 
flWiMki, «M«f wUth bdeigii M fmrnMimtn Mint, bol tb« fltlMr. u<i«(mai«ik)i|«, W Ui* tfrnm aui to bi dii- 
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dimeroid structure of the sutures leaves no doubt that one has to deal liere with a 
form from tbe series of th» Olttdia^tidm. 

The non-umbilicntcd whorls, completely embrncing one another, are consider- 
ably wider tbaa high. No, sharp sepeuratioo takes place between the external part 
and tbe sides bat tbe inflation of tbe external part gm hinlly merges in tbe swelling 
oftlieiideii Also toward.s tbe callus closing the umViilieiis tho siidcs are rounded 
down to the steeply descending iiinhili.-al w.ill. Tlio shell of whicb tbeie are 
ramuauts on the sides and external part in completely smoot h. 

To all appeamnoe tbe tame, or at least a very doself related ipeeiea ooean in 

the Julian beds with LoIjI/cs eUipllon-'i of the Fr-ufHcn^'O, on thn Rfitbelstpin, near 
Aussee. Ibis species is represented by two specimens which will be figured in the 
snpplement to the first rolnme of my *' Cephalopoden der HallstAtter Kalke." The 
larger specimen possesses at a diameter of 75 mm. half a volution of the body* 
chamber, «bilfi the smaller specimon, chambered throughout, shows coarse trans- 
vezsely running '* wrinkle " strias upon tbe smooth shell. 

Sutwn^ — Tbe tobtl nnmber of the lobes cannot be exactly ascertained for tbe 
reason that the umbilical part cmtlil not be complptcly oxj>osod. TVicrf are five 
dimcroid-shaped saddles, slightly indented, up to tbe steep descent of the umbUical 
wall, aa ii shown in our iUtiatntioa taken from tbe posteriw port of the laat whorl. 

In the specimens mentioned frmn tbo Poucrkogel there arc about six saddles 
visible, somewhat more slender, which howoTet may be tbe result of their more con- 
siderable dimeiudoos. 

J)imensions.— 

H.'').-V<r <if c\ie Uot vhdtl .......... SI M 

TI:m..u.-« .. .. „ . . . * M I. 

WidlU o{ tli« nmbiltrnt .......... 0 „ 

Localllij mid Oeological FaniHon, — From tbo black clayey limestone of Xuling 
in Spiti prolmbly belonging to tbe Daonclla beds. Kumber of specimens examined,!. 



8. Paracladiscites, n. f. iud. 
jimmonUes Goylani, Stolioska, MS. name. 

Tbia is a frajuvieDtt not niflleient for deeoription and fllustration» of anotiiflr 

species wViich liv the flattening; of Iho sides s. ems to lie allied to the StQl nnda- 
acribed JParaeladiaoUe$ iimidua from tbe Fcucrkogol, near Aussee.' 

Tbe diameter of tbe fragment, which bat m perfeetly stnootb thdl and I* 

ebambered throughout, amounts to 40 am. 
Sttluret. — Not known ia Jel;iil. 

Locality and GeolOyicai I'omtion. — From the black limestoue of Kiilioi: in 
' Tb« qaoUtion ot Amwutmtu Oaftani {Htm. Uooi. Sur. of tadtt, Vtl. V, p. bt) bj Sloliokit mtj kcU hare 
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Spiti 1>eIonging probtUjr to (1m eompkK of tin iMndla beds. NomW of ^ed> 

nieii« examiaed, 1. 



B. PINACOCERAXOIDEA. 

« FniOOOBBiniMB. 

F1NAC0CERA8, E. V. Mojs., cf. Cepiialopoden dot maditaraoieik Trbapiovliii^ 
p. Cephalopoden der HallitAttw Kalke, L Band, pi, 41. 



L FniLOOtmMB rMiM, B. t. VL XVni, Vig$. 7,8. 



ISn. TtelMMMI puma, *■ M<>j>.. Du a«bir|rc um Nall.Utl. I, BJ.. y.aft,Tha.TCTr, f, 
Pmarovmu •nb-pariu, E. r. Hojh, i«, >AI,T«I.ZXVI, Fi|^ 

The tlififerenoes between Tinaoocera* pnrmn and J^inaoocerat tuhparma are bo 
ulight tiiat it seems to mo to be more advisable for the present to regard Pinoeoet* 
ra« mtbfwmm at only a railailjol PimtiMcerM ftumuk Pinwioeerat mftfMfWM, 

that is to say, i'r only distinijnished by tlie small acorssory saddle occurrinEf in tlm first 
(external) auxiliar/ lobs. This saddle, aa a comparison with Finacoeeraa goniM 
•lioira, flfto only be lagacded at the fined Unge outer aoosnory bnneli «f die 
auxiliary saddle. A further difference between the two forma mentioned ^wnwriiT io 
the more slender form of the principal saddles in Si»ae«eera» tubparma. 

The present Indian specimens are indiTidaals of moderate dimensions and 
ohanbered throughout. The ahape agrees with that of the tbell &t the European 
spwim^ns of the Metternichi group. The cxtraordinfirily narrow shell, with 
contracted umbilious and therefore closely embracing whorls, forma a narrow 
knife-like edge on ihe extenal pirt wbioh oa ita famw dde on the diamliend part 
of the shnll forms & tube which la boxmded hy the chambered lumen. 

The shell is either quite smooth or sliows only slight inilicatiasis of falciform 
foUa ivbea Tiowed with the light falling obliquely upon it. 

Suturei. — The satnm ara^ aa ovr iUuatration indicates, in the closest agroemf*nt 
with ti)ose of the European specimens. There are five adventitious, three principal 
and eight auxiliary lobes. The tirst advontitioua saddle shows the large outer aoces- 
•oty hraneh, ai ia the ^pioal apemmau of Pinacooeraa parma. The prinoipal 
saddles possess the more slendor, pyramidnl form, as in the figured variety of 
Fkucoeerm ttAporma. The greater height of tbe principal saddles may in both 
eaaet be eonaeated witfi tiie move yoothfol stage of growth from whieh the diawinga 

of the sutures were taken. In the more advanced sfa^o, as has oft<jn been statod^ tho 
saddles majr hafe been more widened and therefore have lost in height. 

The mimbev oC tho aodUavf aaddlai onlaldo tin nmUUoal nargiii aaumali 
to eight* beiaf thm Muewhat fewer thaa in the rat of the laig«t Basopaan 
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epeetmen s. Tbis distinctioD may abo be aitributed only to tbe moie ymiifafttl atagft 

of growth of the lodivi i 



BdilihiAf til* la>t wkflfl 45 H 
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LoraJity and Oeologioal FosiiMn. — JavaTion Stage ; of the TTnlniitllfr TjlmctOlin 
of tbe Bambanag Seotioa. Number of speoimena exaaunad* 2. 



2. PXNACOCERAS, iiulet,, PI. XIX, Fig. 1. 

Tbe figured fragment wbioh has suifered oa both aides from weathering is 
uafortoaately onlv sulBeici&t to Mtabliah ita wcrtptkm to tbe aeiifit of forma o< 
PjiiMWWM impgrator, whioh bei^ius in tbe loirar rtago of tho Bosnian beds with 
Pinaeocero$ JJwmui and diea o«t with PMfl«oe«r«a ^ytertttor in the Sevatie 

deposits. 

Aa the frant Tiew, Pig. 1 b., sbowi, the aaptal nnfoMing ia Tory dight though 

the number of auxiliary lob<>s is vt-ry considerable. In consequence of this a 
Toiy deep sinking baok of tbe auxiliary lobes takes place in tbe manner of 
an nnabiMoal lohe extending ftur baok. Aoeoiding to this view ^e «sha»otar of the 
external part of the prt pfding whorl can also be assumed. The blunt edge of the 
shell rising like a lioUow keel over the external flattened chambered oaat ia die- 
tinoUy to b® «een. 

It den not seem as if the present fragment, could he referred to a known species. 
Neither cnn it lu- di i'idiH! with certninty M'hether it ia ueaier to the Cantio Plneeo- 
eertu £ex, or the Juvarian J^inacoceras imperator. 

The large dimenaiona and tlie«U|^t ennntuxe of the ratnie-lbie nsdghti it ie 
true, indicate ttiat we haTe to deal here with a apeoiea doedy related to HmMOtrmt 
mperatwr. 

Ihe nnuiber of the adventitioas lobes eannot be given. The number of the 
ninliaiy lobes distinguislu d by their small aiw aaMnuts to tweWe for the portion 
\fixi^ outaidi! tlio rectangular umbilical edge. 

Locality and Geologieal FoHtion, — Juvavian Stage; in the Limestone complex 
ITe^ 6 (Baneritea beila) off tbe Bambnag Seetbo. Komber of qMcbiienfl 
ezaniiiM^l* 

2. Ba.i(Bamagii-i;8, i^. v, Mojs. 

Tlif hiph-mouthed diac-sliMpcd shells arc provided with falciform folds, wliicli 
aw close together on the external part, and this is blade-like in the young, beiog 
MmetiiBca ornamented with extcmal tnbaiclei and flattened on the body-ohambet 
in thsadnlt. 
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The 8uture*lioe consiste of three adventitious, two prinoipal and a number of 
■nziliary lobrt and ilightly serrated aaddlm, ronnded abore in a monophjU manner. 
A dimeroid liifun atiou is here and tlier© indicated in the auxIHaiy aaddlei, in 
which c ase ilin saddles attnin double the width of the otherwise very narrow saddles. 
The adveutitiouK lobee show a slight ascent. The lint prinoipal lobe reaches the 
gieatctt and width. On the ilde -wtHh of tin advmtitCoai and diieC wddlaa 
there are a feir Intenl ImndMa vhibli thov an indiaation tvwaida a pbylkid 
rounding. 

Bmmikm9fite$, H is trna, imnindB m of PjjwooMfYW Layeri by it« sculpture, 
but it cannot however be oonsidored a descendant of Pinacoceras on account of 
the simple and primiUre afaraotme of ita suturea. On the other hand it is very 
probable tliabboth genera— J w ft n ^Ba> and PiNa«o««fVw— originate from a com- 
moo zoot, and according to our* kaowledge of the defdopment of tin pbyUold 
tvpe of «ntureo tlio immediate ancestors of JPimgeoeefag might JiSfS poaMued 
sutures similar to those of Bambanagiiet. 

The length of the hody-ebamber amounta to aomeirhatmoie than half of the 

bit wlior). 

JBambauagitet is so far only known from the Halorites Limestone of the 
ffimilaya. 

1. Bambanaoitbs ScHLAOiNTirsiTi, E. v. Mojs., PI, XVIIl, Figs. 1, 2. 

The ehambered parti of the ataeU abow elosdy embracing, very narrowly 
umbilicati-d and high*mouthed whorls, whose slightly inflnted sides merge into a 
truncated, Lil id'-Uke external part having an uninterrupted margin. The shell is 
almost completely smooth on the inner whorls. In the specimen represented in Fig. 
S aome faint traoes of falciform folds ooour only at the end of the last whorl. Also 
tlie hxr'xc form, Fi?. 1, with the body-chamber preserved, shows at the b<>grnniDg 
of it» last whorl only a faint sonlpture, which attains its full strength only later on. 

On the body-ofaamber whieh oeonplM aomewbat more than half of the hnt whorl 
there <ioc\iis a change in the shape of the volution, for the external part, whi -'i 'ill 
forms a blunt blade in the poeterior third of the last whorl, gradually widens and 
becomes rounded to present itnlf flnally, aft the end of tbe body*ohamber, aa a wdl* 
ehancterized slightly inflated area, separated from the sides by rounded «lgi8. 
Siraultani 011^ y vritU this ofaaraotetiflation of the external ana there also oocnm a 
flattening of the sides. 

Aaat the apotnm, the lower part of the aides on the left half of the shell some, 
what projiri-i, it is to be supposed that here practicnllv the inouth-naigin which 
agrees in ita course with the direction ef tbe sculpture is present. 

Tbe tcnlptnre of the body^ebambar wbori eooalsta of faleilonn folda which are 
divided into two rf^ons of varyinjf Btrfr-rji by a '^j iral line running above the 
middle of the sides. Thus on the lower area, extending towards the umbilioas» the 
folds are extraordinanl7 wealdy daraloped. fiomawhatoittaidetheantenorij oonvtt 
jBfyff t i fl iii^ or laihar lit the lave pleoe at wbleb the apinlliiwraB% a itnngtbeninf 
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of the Bouipture occurs. Oo the anterior portion of the body-obamber prorided 
«ttlt tiie llattni«d eztemal put the brcMul flattnud foU>Bke rite unite togstber 

on tliis exfcriial area coming from botli siJes. Very often there are no bifurcations 
of tbe fold-like ribs in the region of the spiral line. Fusions of the fold>like ribs ia 
the antenor part of ttie body^obamlter may aho bo mentioned u oeouriag od tbe 
fpiral line as well as outside of it. 

It is newBsary to direct attention to the fact that tbe anteriorly wnrex arch 
which di8ltugui»hc8 tbe middle of the falciform curvature of the fuid-like ribs forms 
a bippet ai the aides, leaching beyond the external part. Tbe bittoir therefore 
shows, in comparison to this laterrit lappet, n backM jirdly direct^^i sinxis. 

Suturea. — Besides the three adventitious lobes there are to be counted two 
hteral and ttom eight to oine auxiliery <nee eitnated eataide tbe nmmjnal maigio. 

Tilt? pxternal fid voiititious lobe which takw the plaoo of tlio external lobe is 
divided by a wide median piojeotioa into two halves, which are divided again by a 
small dentide into two pointe. The two toltowing admilitknu tobes are onc< 

pointed. 

The first lateral lobe is divided by two projecting denticles into throe points. 
It is therefore rather wide and reaches the greatest depth of all the lobes, for at 
tbe aide of tbe adTentitioite lobes aa well as at that of tbe seennd lafefal and tbe 
auxiliary ones an aspont of the lobes takes place. Ttie Becond lateral lobe is two. 
pointed and the auxiliary lobes appear iadialinotly rounded. They are mostly 
rtrj nanow. Vbelr nnmber eanaot be ezaotly Used, for tbo raaaon tbat one 
remains in douLt wliothcr .some .shorter iiidcutatiooa dividhi|p Iba nidflloe aiQ to be 
regaided as lobes or as division of the saddles. 

IIWMddlea iDereaae in hoight up to tbe fint lateral eaddleip wbleb leaebee tbe 
graateit beigbt, and decrease in height rapidly towards the umbilicus. They end 
above with a larf»o " leaf," which only in the second and third adventitious saddles 
ae well as in the lirst lateral one shows traces of slight notohee. Also the little 
lalenl bnauobM of the larger aaddlei alMNr a tandeiwy to tbe pbjlkid ibraetura. 
Ibe auxiliary saddlaa bare do lateial bwubea. 
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Locality and Otological Position. — Javavian Stage ; of the Uakudtea-lameatoDe 
of tlu9 Bambanag Section. Number of specimens examined, 2. 

* 

3. BaUAVAARn Dibxii^ E. t. Ifojs., Pi. XVIIt, Kga. 8-4L 

The scrira of ■variations of this hoautiful spccioa shows such remarlcable 
deriations in the chantcter of the sculpture that one might be induced to make 
out lercnl diSeceat qpeeies. Neregtibeless bbMr feveit|gatioB ahows tbat tbe 
dUEoniMMi ao atrikbg \n tbe caslNiDe taiietlea aie ooBnseled bj gndnal tmiai* 
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tioM. ItiidndKnmflinttUTiikbill^isiMgrait &aA MMih «f tbe apaobnaM 
under dMoriptioo ibowt oMrtain peenliailtilei I17 wUdi it b dMfagnidMd fran fbe 

rest 

Bamian^Uet Dieiwri icMmUot In ih« fonn of the whodi tb« obielf nlalad 

Bombanagilet SeMagiHtieeUi, from whioh, howerer, it ie distingaisb«d eflsentially 
by the much smaller dimensioDS and the beginning of the soulpturing already 
ooourring on the chambered parts. Another feature separating the two forms, bo 
far not connected by any transitional form, is afTorded by the ch&raoteristic external 
tubercles which distingnitth ft >nft^nar;ft7«?9 2>ien«r« but are likewise only present in 
a small degree in individuals with faintly developed aoolpture. These cxtemal 
inlmoka am catuedby tba anion of the fold-like riha on the hlade-Jike <^ of tte 
external side comirH' from both sides of tlie shell. On the bodr-chambers of adult 
ap(>cimeu8 the»e external tuberolea are obliterated aimaltaDeously with the gradual 
beginning of the Knrodio|p and flattening oE the estenud pert. 

The yariabilitv in the atrms^h of the aenlptnre can be seen in our illustrationa. 
In one of the most extreme individual-s Fig. 3, actual pits are visible on the 
posterior »ide of the folds on the anteriorly convex sharp bending of the folds. 
The hitter are wide and atroaglj devetoiied and* bifurcating once or twice, mn to 
the cxtornnl p^irt in nn nnteriorly coneave avoh. 'Sba aheU on the lover half of the 
aides appears almost smooth. 

Tbe aeolptiire in the foim lepraentad in Fig. 4 i> lets ationgfy defebped. 
The folds takn morn tlio (•litvraoter of rihs whioh outside the spiral, dh ::lir _' the 
sculpture on tbe sides, do not as a rule bifurcate at all, or only oaooi but exoeptioa- 
aUy also twloe. The raiw oocuRenoe of bifareatiODa ia oanaedby the fact that 
the number of the folds running from the spiral difkion ia a larger one. 

The form, Fig. 5, is distiniruished by the complete characterisation of the 
libs which present themj«elves here as transverse fulds. Single ribs, cspedolly on 
the body-ohamber, appear to he loagitodlaaUy Avided in tbe ikSidtj of tbe outer 
margin. 

The sculpture in the individual represented in Fig. 6 appears very muoh 
weakened. 

Suturtt.—The suture-line (Fig. 6 ") shows great general i^reement with tlie 
aatimt of SambanagUet SehlagintmUi. Remarkable however ia the alight depth 
ol the BBOond advoatltioiu lobe, as well aa tbe development of tbe aoxiliary nddtea 
into dimeraid aaddles. It seems as if by a fusion of every two neighbouring simple 
auxiliary saddles of the type of tho auxiliary saddles of Bambanagiics Schlagin- 
ttteiii the dimeioid>8haped auxiliary aaddles of £ambaMgitet IHeneri were deve- 
loped. In hannony with thla viev may aho he mentioned the amall nnmhec of 
auxiliary saddles oncurriTig iu Bamhanagile* Diencri, of which only four can be 
observed up to the odgo of the umbUious. BambanagUei ScMaginitoeiti poaseases 
donUe the nnmber of anziliBfy aaddlea. 
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LoeqlUy and Oetdogioal Po$ition. — JuTarian sta<ro : of thn HaIaritai<IdlOS> 
■tome d tliA Bunbutag Seotion. Kumbw of Bjpeciineiu examined. 7. 



3. rjLACiies, E. T. Mojs. 

1B79. 6rupp« im Pimcewnt flalfptvllum, K. r. h1«j»., I)« G»birg» nm H4Ut«Ui I. H«(t, p, 49. 
IfiM. Tlariut, E. T. Mujs., Ob«i d«n «b?' n i : .i;i«^>'rii [:i.iriiig4«t MMb UNmi. Htiupht-iirlnh. 

Altai, ffirath.-niitiirw. ('(., 1«<J. CV., M'-.li. I., p. IS. 

It seems to me advisable to separate this gioupi di^tinguislied by a rounded 
etztemal port and « imall nuniber of adventitioin lobes, from tin typusal Pinaoo* 

oenitidie undar a spooial genoric name. 

The liigh-monthed slu^!]- are in tlie C.irnio Hpef-ii-"* mrrmvly iimhilicated, but 
tbev are as a rule in the Juvaviaa forms, on tUe other hand, uu-mubilicated 
dfloBil by R oallnt). 

In the greater number of forms thero is only one (extprnaH adventitious 1o'ip. 
which ia sacoeedod by two large principal lohea, the second of which is generally 
tho most deeplf imMn K one and Ifberefore corresponds to tb« first lateral lobe 
of (he Ammonik's, williout. advt^nf itimi^ lobrs. Only in Flacitet pcranclu* there 
are tliree adrentitious lobes, and this type comet nearest to the typical Fioaoo- 
eentidtt on aooount of the dfmeroid strnotnre of the adventitioitt saddles. It 
is very noteworthy that the adTetititiou 1 ; which occur besides the external 
adveTvtitious lobe, develop thcnisplvcs ftom tht^ adrentitious aadrllc* hj bifurcation. 
Tho adventitious saddle may be dimeroid or one-polnted« Of the two chief saddles 
tin firrt b ahraiys oii»<]winlfld, the seeond being in moat oaees also aow Only the 
aucceedin* saddles are dimeroid. 

Flaaitea shows a great outward re«semblance in its shape to involute Gymmtet, 
for example* to QfmmSlm ««Ael««swt> Hauer, from tiie Boanian Stage.* Tbeaoalogy 
is essentially strenifthened by the fact that tlio itifjicafion f)f an iulventitious lobe 
also exists in tbisspeoiee in oooseqaeoee of the bifurcation of the external 
saddle. 

'Sbn qoeation as to the possible derivation of the genus Plaeitet from Oymmtet, 
widely umbilicated in tlieir oWc-t represcnfatives, hut visilily more nABBtwly iuilbi> 
licated in their younger ones, must for the present be left open. 

But I dionld like to dimw attention here to eiialagiee wbiiA eeem to bring 
Ptaeitet into relationsh^ nith oertain Uladiscitidse. Putting aside the spiral 
striation, ProeUxducUe* JBrancoi, Bi/pocladiteUe$ $iU>aratut and Mgpoalodiiciiet 
tubtorneUtu not only show a certain agreement in outer form, but also in the 
diqioaitioil of tbe entOMe. With reference to tlie htk-r one may for instance 
compare the suturM of Plaetiet Oldkami (PJ. XIX, Fig. 2) with tho of 
the aboT^named Cladiaoitidte. The first two deep lateral lobes find their corres- 
ponding ro f w e e ntrthw ia tiie two large prhioipel lobea of JPtadfet. I am iodjaed 
"Ti"r *[i Ti • " • — " " "* r " *" """it ' 
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to tUnlc that a greater signiQenoe oDghtfo be attadud io flw aoaloii^ wilh tlie 
CladiseitHlft! than to tbe re«emb1anc«a with GymmtU. Nerertlielew I d«mi it 
adrisable to bold ray opiuioa about it in suspenn. 

True Plaeita occur, according to our preacnt knowledge, for ttie flnt time is 
tiM Julian period. Tbe gram reaches specialty rich develop n i«D<> hcnrefer, onlj in 
tbe Juvavian Stage* at tbe end oi wbidi it alw dies out. 

ind. «x afL PL ramAVcr^ PI. XTIII, Fig, 9. 

The uadeterminaUe ehambeved fm^ent bdonge to a epeoiea rdated to 

Tlacllea pcmncttig, as is -ilmivn hy thu' oct'urrencf (if three adventitious lolies. This 
type is already fouud iu the Mediterraueaa Trias Province of Europe, in the Juliaa 
depouta; but these hitter ocoarrenoeB (of. loe. dt. TiiMeo9tr«» oC ptrthn^um 
Tf, 53) are likewise impeirt-ctly known. 

Loc(iHf>i and G,'o'oi;ical Foititiofi. — Caruic Stage; in the upper PaoaeUa fiedl 
of the liambauag tSeotion. Number of speuim^m exa m i ned , 1. 



2. PiiAOCm Oldhami, E. t. Mojin PL X1Z« Pig. S. 

The high-mouthed owoth shell possesses an umbilteiw «itb a lUUtlOW opening, 

which is bordered by a stoep umbilical Wal!. Th» sides aie TWjT flat and noMOely 
perceptibly inflated. The external part is rounded. 

Arfwres. — ^Aeoordingto tba straatnre of the suture* P/wilM OUUamt b to be 

assiLrnud to tin- unnip of Placiteg iJafyplyJlH*. Pec-i^ive for thi'i all.i< !ition is in the 
first place tbe adventitious saddle, with its low lateral branch attaobed to its 
out«r side in an oblique poeitioa. lliia bmoeh, as the ICediterranesn forms of 
tlneUea show, is to be regarded as a rudimentary, smaller, adTCMiitioiLs saddle. 
The character also of the auxiliar}- saddles which do not show th« dcr]) bifurcation 
characteristic of tho group of Flaatet tymmelriou* does not contradict this asorip* 
tion to the group of PtaeUtt fXa^fpkftim. Bat it ia to be obemed that the 

outer lateral branch, mcntioTird abore, is proportionally weakly derelopod fmd doea 
not attain tbe dimensions which are reached by tbe Meditenaaean species of the 
auBO group, tbongb belonging to a bigber honxon. 

The external lobe, designated here the adventitious lobe in harmony with the 
terminology applied to tbe European speci«a, io considerably shallower tluin the two 
raooeedini; chief lobes, and dmded into two diverging two-pointed balm by a 
trapeze-like median projection. 

Thii M'coni! of (liftuo larire principnl !ohc-s which pfrforms the function of the 
fixst lateral lobe of Ammonites with normal sutural arrangement reaches some- 
what lower than the first. Both an two-pdated at their baie. BntmallordHitides 



indicate at fhe biN ol tfw flnt firiiiBipBl lobs » fuitlMr diviiion of tba tiro «bieE 
poiots. 

ftnt of the tmlTa BneoeMdvalobn, deMending aroh*Uke to the umbilical 
toture, performs the funoUoa of the second lateral lobe (>.«., the third prinei]Ml 

lobe), though it appn'arg outwardly already as auxiliary lobe ; ivLilc tlie fitl;cr eleven 
are to be regarded as true auxiliaj^ lobes. The larger of ttiem are divided into two 
pointo. but a divisioii canaot be ctow f e d in tbe analler oaei. TbeaaddlMve 

rathnr simply con'trnp*fd and the dimeroid arransrement is only sliowa the 
auxiliary twiddles. Tlie hret priooipol saddle reaches the greatest height 

J>M»M«tOfW.— 

INimte ..*•••. ,.,,41 am. 
lll||ht«f tbtlMtwltarl ........ 3S ., 

ITiltlk of tho nnWlicH < . 

Locality and Geological Ffmtion. — Caniis fitagej in tb« DMMUUa bad* ol 
Lauka. Number of specimens examiu^ 1. 



a. FL4cmn SakvuxaXiA.— B. t, Moja., PI. XIX, Flga. 8. 

This tpeoles it distinguished f»m SMUt OWumi by the umbilicua dooed 
vith a callus, the atrottger infiitioii of Che aidee sad tb« diffefenilj ibaiwdf lieUy 

daotioulated sutures. 

faint falciform tranarerse strise are shown (Fig. 5) on tiie sliell, which is in 
good p t aaerr ft ticn. lAe^ daaeribe a widely eacpandbig ardi, anterlody vmmxt on 
thoapper balf of the sidii, similar to tliat in th > genus Bambanagiten. 

SMurtt, — PlaeUet Sakuntalo representi*, having tegard to the itructore of the 
aatam, an iodependent type whieh eannot b« included, iritboot reeerratlon, <n any of 
the groups differRntiatod up to the present time in the Mediterranean trias. 
riadtei polydaetylw (Cephai. der Hallst. Kalke, I. Band, p. 52, Taf. XXI, Ft-:. 1) 
•hows the greatest resemblance in the structure of the lobes, but thero are also many 
leaMrkabla diJEeNDoea batwaen this form and the present one. Thua FlaeUet 
jtolydactyhts possMises the outer lateral branch on the adrenfifiout saddle character- 
istic of the group of FlaeiUt platjfp^lUt whereas is JPiain^e* Sakuntala thisbiaooh 
n» aa a role, eompletety abaent 

The three drawings given of the sutures show the mo:le of devylopmcnt in the 
different stages of growth. It is seen that the growth of the new sutural elements 
takes place from ^ aido of Ae umbiliona. Tbe inenase of the dentienlatlon and 
fdiamcterisation witii age are also to be obaerred. 

The small size as well as the almost sjmmetiical form of the adventitious 
saddle are very remarkable, the extemally situated lobe being thereby proportionally 
deep. TlM two kige fwlBcipal lobaa taaoh nearly fho sanM dqpth. Tbo fint of the 

eitjht lolx'S, descending to fbe umbilicus in a ^rWf. of auxiliary lobes, is, from 
its celatioos to the preceding whoil, still to be regarded as a lateral or priadpal 
loba. 
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Al an imporUnt distinctiTe point cotnpared with JPlacit€$ jfoljfdae{glv$ it is to 
be obaeiTBd ttwtonl^ the large firat principal nddle ttiowii tbe wedge fofin. The 
dimeroid shape of tlio saddles begina therefore already witli the aecond principal 
saddle. The sflconi-'. principal Raddlo in Placitct polydactylm lins on the Other hand 
a wedge>shaped ouUice quite umilar to that uf the tirst principal saddle. 

One of tiMapeciiiieiw under deeorlpUAB wltfeh we reyud m a variety of Jleeffat 
Sakuntftla, ia distinguished from all the other forms by the presence of the above- 
nieotioned outer lateral branch on the adventitioos saddle. Through this circum- 
attnoe «« getan iadkatSoo that Tla^tet SakumMm might nevertbelen be in ekaef 
lalationship with thej^roupof I*lacitei platffphy Hi tha.n would odierw ise be supposed. 

&phmn§le. — Almost all the specimens under examination pomss a cord 
nmaing uninterruptedly and representing a well-preaerv«d riphuaelei Hkm ma 
theierara moii probablj % horay aipboml ooraing prawafc. 

BiMHv 4»wm. 

B«iBbtifa*lMlwM 

Wbfcasii »■>••. ..•••••IAr 

truiksriiMMiaiow a. 

JMKfr omI OealflvfaalPMjHeMi^oraTiaa Stages o( tbeHakrite^-Liateatont 
of (be BasdMUiag SaetiiaiiL ZtuubarafapeotBieiiaazaiBiaad, 14. 



b. UBO&PHTLLITIDJL 
1. ICaaiVBVUisnk B. r. UojL 

1878. DolomittiS* Ton Sudtirol iiad VnittWn, p. 48. 

1879. Twliiii%t1I«toi«UteAnmHi»4Kttmgwd«rTTitibTt(k<Mk.k.6MLBiA^ 

Of this genus so widely distributed in the Mediterranean trias only a sinsrle 
fragment, rather imperfectly f reserred, but nndouhtedly generioally conneoted with 
it, has been fouud iu the ludiau triaa. In Europe J/e^a/>Ay{/i{et belongs totha 
more numeroos specimens, especially in the deposits poor ia flay, of the CephaU^ 
podfaoiee. Whether their rarity in the Himdlaya is eonnwted 'w'itli the pre. 
▼aleaoe of the Cephalopod-hearing rocks richer in clayi or whether it may he attri- 
buted to the local peoaliatittea of ibe Indian Triaa Frorlnce^ must fn the pceaent 
ram^aauopen questiim. 



lIBQAVaTUiITES. L iad. 

Cf> MlffltylUilrii Jurhjji, Mfiimt.T K. r. Mnj.litiTic*. Cf iinttlo[ii>i»Il Jcr IT.lUlottrr K*:'.f, f* ' 1 y 17, 

Tliis chambered cast ©onvortod into brown ironstone only possesses a diamett^r 
of ll o mm. and has suffered by weathering. A specific determination is 
tb a raf flga nat attainabia, Hm ahape «l tba ahaU nniada «a moai atioagily of 
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MtgaphjfUUet Jarbat, and Uie auturea a]«o, though damaged by weathering, nell 
admit of oontptriiwm iritli t1i»t qMde*. The oaly speoiiiMi pfwmt cornea from Iho 
ilite «f th« SaonoUo beds to Ihe aontii of the ITttadwrlie PaM. 



e. LYTOCEEATIDA 
1. MoJsrABRBS, Pompeckj. 

MiMSTABXXW XV«TftVS, B. PL ZIZ» Fig. 7. 

im. Xftaww I. V. Vijt, Oh OilHiit w Iti^^ 

Thia form with ile nnmerooa ilowlj inoieering whoirla agrees perfectly with 
the specimena from the Julian Uallatett limestoae of the Fenerkogel near Aussee, 
but the thiokne«8 of the vhorls appears too groat and oonsoquently also thn 
infliition at tho sides much too conspicuous in the illustration here given (Fig. 7b), 
whieh xepfeseata the anteiior aomevhat crushed portion of the kst whoilnatoied. 

Sttturei. — In spit<-' nf the smaller size ibo finer Jetails nl tho base of the first 
lateral lobe and the lateral branobes of the tlrst lateral saddles are distiootly per* 
oeptiUe when oompaiied with Jfo/eo^tee A§mior ((X. JfoMfiJif llj|<* Agtitor, B. y. 
UbjdMiTkik Oepih. d. iiieditonroiienTlriaa|noTiiii( p. 206, TaC. LZXTIII,]f%a,6— 9). 

Heigbto{tt»bitwl)id. • 44 „ 

BtiMdUi ^ 3 6 ,. 

Width «( thg ambilieis 6'S „ 

Localily attd Geological Fotition. — Camio Stage ; in the Daonella beds (No. 6) 
of the Bomhoao; Sectioo^ 1 apeoimODi in tho aanw 1^ nnr Eiangnr, 1 apeoimen* 



S. PxnbOCBoa*, Ed. Siwe. 

L;I, Ah'.U. I, [1. *S<!. 

IfTS. PkylloetrnM. B. T. Moi».. i"ltL.ltg.> nm .-if.. I. P.i I- TUft. ;,, ri*] 

MattfkgUiitt, K. A. «. Zittel. »t ptrte. Htndbuch der Pitlaootologia, Bd. II., p. 438. 

uaa. XMifi^iftt, aiiimui, «■ inn, Paiiwtubidcb r. ton- 

I coadder the triaido fonna wUoh mo gRHqped nmnd PAyllooMwt aaat/orMiM 

ns the direct ancestors of the jurassic PhyllorOTntidfc, whilst v. Zitlnl and SteinmaEn 
assign these tria$sic forxos to the genus BacopkyllUet and regard the genus 
MegaphgWtet oa the prlmitiTO form of the gonos FkgUocerM. 

"WItli reference to the genus Megaphyllitet emphasis must be laid upon the 
circumstance that all the Carnio and Juvarian species are un-umhilicated (closed 
with a oaUna) and always provided iritii exolusirdy one-leafed terminatioDB of the . 
■oildlea. The genna P«y JlooofW poaBoaiM an open uoihilioiub and it ia moat Inpra- 
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portion of the Baddies ttom the lobes of JPbgUooercu patent, as mi^ be seen from m 
Mmpnim of tlw figaiw. 

IHmendomi. — 

Diamattr 74 

Height, f.ft)ifl««tiriiorf 89, 

TklcknM" „ „ „ 28., 

Width of Ui» nmbilicQi » , t m ^ W ^ 

Zoealiftf and Oeologieal Pon^ton.— Gamio Bilge ; in tbe Daondb iMda of 
Lauka, If umber of speoimeus examined, 1. 



d. FTTCHHIDJL 



1« PircanBi. B. r. Uojt. Cf. Cepbalopodeo der loedltmMiett ItiiaqiiEDifbia, 

PTTCiuii.j, loiViuuiius, E. V. Mojs., PI. XIX., Figs. 8, 9. 

^Thiist the auture-line is of sach a ohaiaoter as to admit of nodoabt that we 
ue dealing in Che prcsent form irifit a PifeWn, the last irliorl (F!g. 9) oonaistiiig 
of the body-cbamber for the greater part iihows boitk- divc^Doo on account of 
which we cannot determine wbrtber we bare to deal with originaUy oirganio or iate 
mechanical deformations. 

After the bending of fll* lasl wborl» wbiob reminds as of the bendings of the 
whorl at (he teginuing of the bodycbamber in Areettes, a deTiation from the 
spiral takes place with a turn to the left.' ▲ depreesioii of tbe whorl occuia 
simultaneoosly. Tlie mai^ of the monfli is, it fa true, not imserfed* Imt tin 
specimen of tlie "budy-chamber (Fi;,'. 9) is to be regarded as nearly complete, as it 
almost occupies the whole of the last wborL The oast of the inner chambers (fig. 8) 
eompleteljreoaUiflwBugifer^pe. Theapheried abflll poaaosioi ananow nmtrili- 
OTU, Inndffed by ■ abarp edge and shows faint traces of transverse folds. 

Suturea. — Tbe external lobe is proportion-illT t^f^pp, reaching nearly to the 
depth of tbe first lateral lobe. It separatee itself, it is true, by this feature from 
tlwdttfaeter of flua IoIm in the geolof^oally dder ^fjaioil Bi^;ifen. Bat tlie 
narrow fjne external saddle, appearing aomeiSfliat too wide in our illustration, 
tborongbly recadls the Sugifer typo, though it must be admitted that the present 
amall apedes tSuum a tondoiH^ to a more distinet dwTBoterisation of the CKtonial 
lobe and saddle. Tbe two lateral saddles and tbe two following auiilinn w l'.l 3 
are bifurcated in the middle into two parts. The eztental saddle terminatea abo?e 
in two lappets, and the first lateral saddle in three. 

DiiMMioirt^Ia oonnqiwiMB of the iaycffaet pmflemtioa itam1ingaiM0»* 

I XSirJBi «iarii« vUihktas wMhMl «« Ml •( aatebiiwMii 



lis 



Mmftoifiieitnul meMoraaiflnta afaBOtponibb in tha boiy-ofaambar qwdoMii. 

We must therefore be content to mention that the diameter at the place of the 
knee-shsfed bead amouats to 21 mm.; aod that more anteriorly, after the beginning 
of tiie depmabii in fhe regtoD of the nuralh, it is only 20 bud. 



Internal oasts gire the following measurements : — 

Dumtcr 14'S ma. 

Height of tb< iHt whorl 7 6 „ 

TbieliiHM wot, lO'S n 

WtUkUtB^aSim . Mr 



Loealitjf and Geological Po»»<»o». — Carnic Stage; ia black limestone facing 
the Balpka Qlaoler, imtlie laft baoik of fba linar Bifer, Nnmbar of apaoinieiM 

HvHGAKixsa, £. T. Hojh Of. Obphalopoden dar meditatnnaa THaapEOTins, 

p. SSI. 

HUKOABITBS NITIEKBIS, £. T. Mojs. 
UW. Jmm-HH fiiriimt (Wsifn) jv* , flittar, MwmMnBr «f Mitt. p. U, H 6, Fig. i (Mt F ifi. 8 «ad I. 

Through the kindness of Dr. Henry Woodward I hare before me the plaater 
caaU of the two original laigar ^edmana flguied by Salter and preserved in the 
British MusRiiTti in London. By a happy chance I found among tlie Ejn eimcns 
collected by I>r. Diener in the Caroio Crinoid Limestone of Himiun Paiar a 
aaull aaati wUeh belanga totiie laiDe apeeiai at Saltet^a, dioiring the auiona. figoMd 
ban of the naturul size. 

Xhe alender narrowly umbilicated shell oonaists of Ligb-moathed very widely 
ambNoing whoilt, with digfatly inflated tidea and a truncated narrow ezkenwl 
paztt^rhieh has a ct utml keel, flat at fii-st, then accompanied by deeply-sunk keel- 
furrows. The laftor are bordered on the outer edge by sliarp rima whiob Tiewed 
from the external side produce the effect of marginal keels. 

The latanl aanlptnn oonaiBta of Tny faint folds wbidi appear veiy fine and 
weak in the small specimen from Rimkin Paiar, hut in Salter's specimens they 
are larger and more distinctly developed. Thoy are slightly corred sigmoidally 
nnd pradooe bnotty awdliaga on Van enter maigbi which form trite nmrgtnri spines 
fal the larger of Salter's forms. 

It must be recognised that the hahit of the present bhell reminds us ahoyp all 
of the young form of OarrUtei Jloridug (Cf. Cepbal. der medit. Triasprovinz, Taf. 
Land LI) among all known triassic Ammonites. WbetlMr, bowOTor, we bare beiw 
n type standing in oksex xeLUaon with 0«ritU» (whiob acooidiag to the ontogenetto 
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>)alile that its anccstow were wn-umbilic^tid. Forms wbich would raako a transi- 
tioa from the oue-lmfed saddles o£ tho gcuus Megaphyliiiea to the saddles of the 
gianna PAy ttotftrat twrniofttipg m two or three leaTM aw m aMPfi a r tnSbdf mat* 
ing. Its conccntratftd proportions of growth connected with its small size, a 
ciroumsta&co that is according to my experience to be observed ool; in. dying'OUt 
ebxdn (eorapaie the geoara TarafopoMoetot}^ Vamiiitnt LtMtHt Troj^edlUMt 
Sty rites i^nA CeUitea) is another remarkalilo peculiarity of MegaphyllUet. I con- 
sider MegapbjiUitet as a genua becoming extinct without deeoendanu a( the uppo^ 
mmt trin homSMiyf 

Fhylloccraa neojuretue and its contemporaries from the lame group are distin* 
puished from the typical representatives of the ffcnus Phylloeerai, as for instance 
irum ^hjflloeeraa heterophyllum, oolj by the wider umbilicus and the smaller num> 
bcr of tiieaiixiUarj lobea oonneeted witih the iMBer degree of inToliitioiL The 
2:Rnotie dcTolopmeut o! involute forms out of evolute ones is among the Nautiloida 
and Ammonoids however such a generally recognised phenofflenou that to enlaige 
upon H wonld be ratiMr aupaflnooi. Bat attootioniiiaj herabe drawn to tiie etodin 
of M. Keumayr* on the ontogenetbi dwdopowBt of different Jurassic species oC 
Phj/llocerat. The sutm-es of Thylloecrat neojitrcvtc are the typical Phyllocertu 
sutures, and it need only he pointed out that only the throe chief saddles on each 
half of the ihall ahov the diphylt or tripl^U tenDinatioa irf the aaddIaB> vUle the 
Bucceuding ones are always monophyll. Thii fwtoie is cvjdeatj oonneeted with 
the slight degree of involution of the sheU. 

Out of the evolnte apeeiea of PkfUooerat are developed <m the one hand the 

strongly iuvuluto typical species of Fhyllocerat of the Jura, and on tli ? otlior hand 
the sab<genus Ehaco^yilUe*, Zittel, which is distinguished by inclined auxiliary 
loibM anda Taxiable body^ambar and ii eomfinedto the Gaa. 

PAynoeeroa descends, as lalieady mentioned in the year 1873,* from the triassic 
ancestors of the genus Lytoccrai, which 1 liavr later distins^ished as Monoph'/lUtes. 

Of the two stocks which 1 have designated as MonopkyUite$, the series of forms 
of JfoMplylljf ft ^iiktuitpkfUtiB or Mmo^lUtea cs. may be xegatded aa pnoBoiMis 
of the genus Lyiocerat, and the group of M. Agenor, distingubhed by Fompeclcj 
under the generio name 2ioj»odriie9, as the wuroe of the genua Pkflloeemt, 

Ttnontannal fonns between XojtnMtet and FkgUocvrt^—ifawm that way be 
attributed to one or the other of these genera at discretion — are Fhyl'ocei-m pnlens 
from the Lacic Hallstatt Limeatooe uid the Indian FhgHoomu Mneri, which 
will be dcicribod below. 

> I M(fM witU Htng < T'TfT"'*' to up*nU boA tki fMvim PufMuMMlii* tiM Pu|p«m»«fli<l itwifitiil If »• 
(rijiii tiie AroLic triu. un:Ur tKo wm mm i iii|i n <iiin rarnyijMMiii nn ItmiriiM an slmij Ma|bM4f fa Ik* 

A:iiiriinilic BUgi' of i1« vslopaitat. 

(Ji: tljo i;.t:i>i Vmi it i* incoiBTirflicr.fit'.c lo me tbii Hug abiMM pbo« th» two griMri »j cl-sely K\\\f\ ud.: 1:1 
dirwt dMwiit \a tw>. il!ff<?T<iol iii)Mni«t, tud tbit tb<u J^ofaiioe*rat tbocld tcput in the •ul>-oiU«r I'rMtnUia aaii 
9mnf«pa»oetrat ia tli.- lulr^ilgr Prionuiia, 

■ Pumt«!l:7, Amiaaoitm im Rbiit. Nnw Jkklb.— fiit MiMMl, tt»i IMS( B4. lU ^ iS. 
Qeoi B. mi. p. .106. 

- '«a«iiii|*imUiiM.M., I.a•ft,^tt. 



lie BXMilATAV FOSSILS. 

The genus Phylloetrat occon, according to tlis fROgB hsM adopted, for tbe 
fink tim in the Jalian beda. 



PKXI1I.OCEKAS (MOJSVARITXS) ESMBBI, B. V. Mojt^ PI. XIX., fig. 6. 

This species is, like Thyllocerat {Mojnaritet) patens, a transitional 
form from Moitvariiet to ^hgtloeerai and depend* upon an arbitrary dedsioa aa 
to irh«th« it ia to 1w leferndto the one or to the other gema. The tkmty 
inorewiBg wborls only embracing one ftnother on tbe external part are higher 
than vido and poasess a smooth shell. The external part ia narrowly inflated and 
gradaally passe* into the gently .connded side*. The ambilical margin ii rounded, 
its wall overhangiog. Xhe nmbilioitt ^ in eonMqoMMe itf the aliglit involntion* 
widely opened. 

I'hjilloeeraM £bneri is distin^isbed outwardly only \ets slightly from the 
olonly niftted PjiyttMMtwt jtofeM oeoniriag in {h«ljaeie dirbion of the JavaTian 

Hallstatt Limestone {Lptoeerat patens, E. v. Mojsisovics, Cepli. d. Hall*t4tt«T 
Kalke, I. Bd-, p. Taf. XVI., Pi-. 13, Taf. XIX., Fig. 17) by the aomevhst 
diQerent iiaosverse acctiun of the wborls caused by their lesser height. 

AifwiM— Tbe ill atete of praMrrAtloo vbiohnnkes tbe present fragment Terjr 
fragile unfortunately provcnte the complete exposure of the external saddle. It fieemg, 
bowever, that this was aimiUidy shaped to that of Fhylloeerat patens and tbat thus 
it was monophyll, proTided with a large terminal leaf, rounded above, the oon- 
rexlty of which was directed towards tbe fust latenl lobe^ but tbe ooncnvity 
towards the extom.il lobo. A second dfi!]>Hr-iying lonf, whicb, bowcror, did not 
reach the height of tbe large terminal leaf, seems to have been turned towards the 
esteRoalJobe. The beginning of tbe dipbyll development is thersftan indionted 
also on the external saddle, iu spite of the monophyll plan here unmistakable. 
The oharaoter and the depth of the externnl lobe ooald not unfortonatetj be 
flIiMTTed* 

The two htteral saddles are diedneay dlpbjlL Bat the tunewbat stranger 

deyclnpmpi* of tlie outer terminn! leaf, which ii eqncially ohierMble in the eeoond 
lateral saddle, recalls its monophyll origin. 

The lobe aitnated on tbe nmbilical margin is to he regarded as the third lateral 
lobe, according to its position in relation totbe projeflthm of the preeeding whorl. 
The first lateral lobe which reaches the greatest dcji'h is armngetl in three lari^er 
pointa di?ided by denticles with entire margins ; tbe middle and deepest of these 
pointB is inbdiTidedagsbbr smaller dentieles andpdnts. Tbe outer point also 
shows a secondary serration at its basn. The second lateral lobe fa provided with 
two larger points, which are again divided. The obataoter ot the third lateral lobe 
b not distbetly obHrTaUa. 

Tbe satOR-line as described diflen in tbe details of tbe bbas and tbe loww 
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derelopmeot of Camitei fioridut would not be lapoidUe) vma/A 1m dMannbMA 
with tbe iuufficiaat notarial at oommtiid. 




' Tlai^uitet sitieant. 

Kg. 1. CliuBbaMd cuU of tiie nataml lii^ fram(li« Criooidal liiD««liom with Xrt$i]ietnu 

iibMeum f nxn Vinlciii Mar. 8ataM tokigdL 
Figi. t, 3. AfUr .^ i .v I taken from pliitir cwlial Sillic'k oiiBnl^pMuunifem 

Niti Pass. Nuturiil siiC. 

But ia any case it must be pointed out that tlie character of the external port 
as mill M the davdopunaitt o( Om aotaiM in BwngarUm liHmmlt m diatinsaiibed 
from the t^eolf>cjic;illy oli!er representatires of the genus Vnomi up to the present 
time. The possibiiity must> however, be kept ia view that tbe necessity for (he 
•notion cf ft nenr genin may iriie when mfflotent natnial Iuh been obtidned. 

SMiirM.— The sutare-line in, in contnwt to the older EmgftrUn, no'nuKe in tbe 
eeratitifl stage of derelopmeni* bat k decidedly brachypbyll, a drcoiaetaaoe that 
denrrei tiie more attention as even tiie small specimen from Bimkin Faiai whioh 
larxaA tbe sabject of our illustration and description has already very highly dere* 
loped sutures. Another peculiarity is the slight depth of the external lobe, which is 
tbe more striking, as the first lateral lobe ia distinguished by rery considerable depth. 
1%e amngemant of ibe aotvna ii nonnaL Tbm ate only two tetaial lobeit wbidi 
even in this young oast are followed by two auxiliary lobes down to the nmbilieal 
margin. Salter's drawing of tbe sutures which is reproduced from the larger 
apeoimen, ithutanted in Fig. % ahowi four nnziUaiy lobee. lUa ipeounen bai^ it 
must be remarked, suffered through weathering, and the diSerenoe in Salter's draw- 
ing of the first lateral lobe, which appears to be not deep enough, is probably to be 
traced to this circumstance. The external lobe whioh reaches over the outer 
margins to the sides is divided into two ooflifoinlad diferglng branches by a median 
projection. Tlio latter is broad rising in a blunt pjTamid, provided with t""^ 
lateral branches. The larger of these lateral branches coincides with the outer 
uairginB and mainda na of n BtmSuly ntoated biueb in Bw»t»HM PraM 
(Oepb. d. med. Tri^.sp^o^-inz, Taf. XXXII., Pig. 7). Hie two lateral lobes, tho 
eooand of which reaches to about the depth of the extomal lobe while the first is, as 
•faeadj maaUoned, distinguished by great depth, are divided into three pointa hj 
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two hranohfls lyog ttim tittir \mo, the MixUitiy lobei avowing on^ a twoi^oiiited 

division. 

Tbt mmUIm an verj deader aad faovUal villi iiotflib« wh^ 

into their walls. The summits of the saddles appear, it is true, ■with nn unhroken 
margin, not with a sharply rounded but a aomewbat irregular outline, whioh zn&y 
be regarded ae r itage ^vcedh^; tbe notDbing. The eztanal nddk aad the Ibik 
l«kEil one maj Iwn eboat the seme lieiglil 



•>■■, 

HriaihtrfllNMvM ]4rS. 

fbkkMM V n •••••••••• 9ii 

Vidt]i«rib*iiDliiliciu .......... I „ 

JLoealitg and Geological PoH^tan.— Carnic Stage ; in the Criiioidai iiuiestone 
«f BbnUn Faiar and in tbe Nitt Paai. Kumber of apecfawna eTamhwd fa the 
fomm looaliiy* 1 ; fa the latter* S. 



NAUTILEA. 

A. GYBOCEBATIDf. 

1. FlbubokaX7TILU8|£. t, Uojs., Cf. Cepbalopoden der meditcrnuien Tria«proTinz» 

P.S9S. 

1. TtnmoKaTimro t utt no us , B. t. MojB., PI. XXI., lig. 8. 

This shell, oliambered tbroughoat^ is closely related fa the fona of the wboilfl 
as well as in the soolpture of the shell to JPlcuronautilus Wulfcni (E. v. Mojsi- 
sorioB, Cephalopoden der Hallstltter KaUse, L BcL, p. IQ. Ia(. VU , Kg. 8) tiom 
tbe Julian beds of the Alps. 

The ahell. moderately faeeeadBg, eoiuisla of aomeirhat move than one and a 

half whorls. The ambilicus 'n perforated in the innermost whorl. The innermost 
vhorl begins very bluntlyt increases yety quickly to a oonsideiablo thioknesa and 
height and then floatfaaes growing fa both dlieotfom fa a vaiy uwderate degree. 
This blunt aaahijiaiBal part has very distinctly marked traoiTBne striae on the 
ahell ; those are crossed by fainter longitudinal strite. At the beginning of the 
second fourth of tbe inner whorl, simultaneously with tbe development of an 
umbilical maigfa and the flatteoing of the ridaii ^eie eeenr transTene riH funt 
and following one another at rather \rf(lo intorvals. Marginal tulK>reles, of which 
faint swellings still oontiaufi, lib-like, a little on the external part, are at the 
begfanfag of the enter whorl oouBeeted witti tile liba nev defah^ into foUe. 
3Torc anteriorly the fold-like ribs hcoomomore and moreobiolIM Ottfheiideai'WUle 
the auuginal tubercles preserve their distinct character. 

Hm eiteiBal part ■ flaltaned fa Ua middle area. From this region, laterally 
ntharahaiplyboondadjtheihallbeQOmeafaflatedttp to the tnbevdaa utaatod «« 
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Om margin. This mediao flAttaoiag of tbe eztenul part is not r«t peneptible CB 

the firHt half of tbe whorl. 

TiiR number of tbe marginal tnbevdM pveMst in tiie tilreaiDfeniiMe of the 
last whorl amoants to about 15. Inero is a normal line presect, 

SiphuHcU.—'UhQ position of the siphuncle could not be aecertained. 

Smtnr^t,— Tin vatmm ratlier widely aeparated from one another thow • flat 
eitemnl }nhe, which is spparnt«l from tlie flat lateral lobe bjr a broad saddle 
reaching its greatest height on tbe margin. The lateral lobe dues not reach the 
depth of til* extarual lobe. A, laeoDi MMldk-itaaped enrvature of tbe snture-iine 
k piennt on &b mubflioal maigia. An iatemal lobe eonU not be obtvred. 

INuitlcr 4o DUB. 

Rei|{til of tba tut .but) It » 

Tl.i.li-.... 21 ^ 

"WiJlll of th^ Ullibu.CilP ...a 13 „ 

Localitt) ami Geological PotilioH. — Camic Stage ; froia the lower Daonella 
Itede (aeotiona 1<S) of the Bambaoag fieetlott. ITimber of apedsMiBa enndned, 1. 

Kemarks upon Pleurnnautilut Fkhleri, Ilau. — I find myself compelled to 
expressly declare here that the desigaatioD Plturonouiilua tmioMtattu, of Bejrieb, 
miut he applied to tbe speehoMi deMHtibed and figured by me nnder tbia designatioo 
in the " Cephnlnpoden der mediterranen TriasprOTim,"' ] 278, Taf. LXXXVL, 
Pige.1, 2; £or the apeoimen iiluatrated in fig. 2, fl. LXXIVL, oti which the 
deecrfption ii baaed waa the origbial of Bfyrieh'h NamtOmi temicmtaiua, which 
Seyrioh described as Nauti'tu PichUri, Hau., in ttie jea* 1807» in tbe VFaaaBOtkma 
of the Berlin Academy, and illustrated certainly in a somewhnt "schematic way 
(PL III., Fig. 4). I did not think it necessary in the desoription of FleuroHautiiiu 
MMjeeafofM to mentioa apetnally that it waa only a queation of BeTrieh'a original 
to N. gemico$talu» and N. PiekUH, thnup^h tho list of synonyms was in favour 
of this, and from the atatement coaoerning the proprietorship in the explanation 
off the plate it waa to be nndentood that tiie one of the figund specimens belonged 
to the Berlin ■^T^^seum. 

I feel compelhsd to make thia conreotion bwause of the wrong impreicsion 
which my repreMntation of TttunmaufUiu aemiconlatua bas gi»en rite to, first by 
I'r. V. ilauer (Oepliaiopoiicn des bosnisoheD MnaeheUgalk^ Denkaobr. Akad. d. 
\Vi. , , ^Vir.•,, iss7, Bd. LI v., p. IS), then by Salomon in his work on (he Marmo- 
lata (i uliboutographica, Bd. XLII.> p. 176) and tlnally jast recently by G. T. 
AzOiAber (Oaphalopodeafaiiin der Beifliiiger Kalbi^ Beibige sm IkbMntologle 
0«terrdoh>niiganu und dea Orient*, Bd. X., p. 83). 

S. PiiivmnuimLin, f . ind. 

This is a fracrment of a chamhr-ml ivborl half of which is calcified. Tho 
ipeeimon reminds us of PlewromutUtu fFulfeni, Moja. (Ceph. d. HaUatitter Kalke^ 
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I. Bd., p. 10, Taf. YIL, Tig. 8), bat it has a less height and greater breadth and 
waotB die dunoteriatie longitudinal ■bne in an othflirwin Mnuiar wmlptnre. 

There ii a flat external lobe on the brood external part. A lateral lohe is, on 
the other hand, ecarcelj indicated and not so deep an the oztaniai lobe. WJuthiBr 
an internal lobe is dereloped or not oould not be observed. 

The ajpinmele Uee at aomewhat leaa Uum bdf the heiglit «f 'tiM irltoiL 

— Cande -Bt^p; in the DMwillftbeds of 
lAuka. Kumher of speciinens examined, 1. 

B. VATTnLniM. 

1. — NAr riLrs, auctorum. 

1,— KaUTIXUS BAMBAHAOiSUblS, E. T. Mojs., PL XXI., Fi^. I. 

Tlic cast provided with the body-chamber consists of three very q^uickly 
increasing whorls embracing one another, of which Ute two omtar we higher than 
iride and have tbeb gSBitMk tiiiakMM in the vioiaityof tbeumbUical mugm. 
The external part is rounded. A strong callus closes the umbilicus wliich is some- 
what open in the oaat. The innermost whorl which is wider than high bos no 
impi«s«(m of Ihe inteMul part, wbWi' howeverfB atiea^ rvjUHmA in Om MoMia 
whorl. 

Slphirtcle. — This lies very deep, at a slight distanoe from the internal part. 

Suttiret.—ThQ very closely arranged septa deieribe a flat wide lolw on fl» 
lidei. An aooonite -ibaerration of the course of the septa on the external part ia 
tendered difficult owing to f be iueiUng of the chamliers baring been fractured. An 
external lobe, however, does not seem to be present, or, shouhl this be there, it ia 
only very sli^^htij deretoped. An intenud kbe ia not praaent. 

U«Mn.t«t »» 

Heigut of Ibo l»«t wborl «7 h 

ThiskBCM „ « f. 77 ., 

Width lit Ibn UBililico* 0 „ 

Local i'- "I"' Geologieol PotUiOH. — Juvavian Stage; of the Haloritas-Limestone 
of the Bamuaaay Section. Nwnber «£ apeoimens examined, L 



8, VMnnvit f. ind« ex «ff. 8. vmomoi, tL XXLtUg, % 

Thia east ebamhend threvglimit abowa a gleet naemblanoe to Nautitui 

ine$odiCtt$, Han.', and has a eonsidcrably more concentrated prowth. The 
perforation of the umbilicus, which in NaviUmmuodicus amounts to about 12 mm., 
r in the, present cast only S nun. There are sbont one and a belf wbofU at the 
diuneter of 48 mm- Bbarp edgee ere not yet. pieaent at the teg^aijing of tlia bat 
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trlxnl* tint thsy us focmed in tJw mum «f the U(t«r. Ih* flattening nd 
indiTldviIintioA of tli« txiemal pwt oomn lionilianeoiuilj wttli &« apptBnnae of 

(h« marginal angles. 

Sipkuncle. — The position of the siphuncle is tm^ deep, near tho iutaiaai part. 
Smturm.—A.n internal lobe i« not pnaant. 

The development of the flat external lobe opcnpyin^ the breadth of the external 
put gooa hand in band with the i^ipe&rance of the marginal aaglea. There is a 
binwd ftit iBtoeal lobe at tlwddn m in Naattht m0n4kM. The «n>wdiBft oooditioii 
of the sL'pta, ivliicli consideniTily irorca-ses towards the anterior fractured edg«>, is 
■tiU comarkable. Scoai this increeaing ahortneaa of |be distance of the septa it 
nmet be eoneliuled tint ihb ipediBBn wi* biokea off ueer the beginalng oi the body- 



IMmetuiona.— 

DbMtar «*..* « 

lliislitrfDwMiilMil Ift 



■ bm »• « • * * • • m Wf n 
iri«k«ril*aiUUni 4 . 

ItOealitf/ and Geological PMi/ ion.— J uravian Stage ; of the Balorites>Limestone 
of fhcBMiibaiMigSeetlan. lfiiiiibera(ipeoim«n exanioedt 1. 



8b "SamvB^ HOT. f. ind. 

nom the DttooeUabeda of bnlntlien arc two embed ipeeiBM 

which reminds m by its shape and the arrangement of its sutures of Nautilu* 
haloneut, Mojs. (Ceph. d. HalUt. Ealke, 1 Bd., p. 20, Taf. VII., Fig. <t), and which 
ia especially distinguished by the Cult that the external part seems to be more 
■haiply marked oS by blunt Mgloi limill the eidesu 

From its bad state of prr^ervntinn it would beiiaelieM to gO mOM BUnntely into 
the desciiptioik of this undeterminable specimen. 



2. CVYDOVAVtUASS, £. V. Idoja., Cf. Ceplialopodeu der mediterranen 
TiiaapeoTiiUj p. tSL 

1. OmovAtrntm OnsBBaon, R Ux^ Fl. XXn., Fig. 1. 

This species ma^ bu regarded as the precursor of Cljfdonautiltu bianguUtria, lor, 
wbeo it bw atWaod dinMiiMlflm is wbioh dfthmanUliu biangulark bas already 
ronfhed its characteristic features, it is still iaaetago nl deTelo|fgneilt whlob 
obaracterizea the latter in the adolescent stage. 

The pennltimate whorl of tbe flgored ■peefanen ■Ifll poMeMei aa joJIated 
external part, which is not separated from the sides even by tlia iBdOofttiiBB of aa 
aagla bat margea into tha udea with a cmiti&aoas sweUiag. 

B % 



At tbe be^BttfDg dw lart nhaA, whkii b ehBubeied tbroagbout, there an 

faiut n.undod fLnplrs forming,' the boundaries of tlip still inflritfid estornal {mi. 
These angles are still more conspicuous up to the anterior end of this whorL 

The greater breadth of the eztmial erea and the gnsler dueloieM of the 
wfaorls may be further mentioned as distinguisbing features in coutrnst to Clydo- 
nmutUut biaHgul»ri$. As to tbe form of tbe umbilicus, a decided opinion as to 
whether it waa open or doted bj a callus, cauBot he arrived at owing to Hbt had 
slate of preaervatioiL It haa boweror the appctranee aa if the omhilioiia ven 
wmewhat open. 

Siphimcle. — Its positiou seems to be tbe same as in Cij/donauiUtu biattj/ularia. 
But perfeetly eomot ohearratloa wm ubfortaaatdy not peanblei. 

Sitfurre — The mcdo of (Uvi-IopmfT.t of the suture-line is about thn snmo as in 
Clydonautilut biangularia, vitb tbe remarkable dii!ereDoe» however, that a division 
of the external lobe 'hjf a flat me^an projeotiou never ooonrt hoEB. Piuthrnnore 
the external saddle is in ClpdonautUus Oriesbachi at the anteriatfendof thlsfn^mHtit 
jrist nt the rounded mnr2:inal anijle, whilo in shells of the same dimensions ot 
Ciydonautilut biangutarit the external saddle is i»uen to be shifted to tbe sides. 

Tbe greet Width of the htwnllobeia further very aoteiiNirthj, Ihb being dm 
to the fact that tbe top of tlie lateral saddle is only on the ninbilical marc^ia, Tlie 
penultimate whorl shows the flat sinuosity of tbe external lobe in the completely 
Kiunded external part whieh la not y«tindMdiMliaed. There ii.no Jntemal lobe. 




B«l(]it«raa]Mtwb«i1 M . (oMt) 

TUekBMk .... 44 

W{dlk«(lbs ombiliaiu S'A . («>t) 

ZMtMty «md QttiogSeti PesiliM.— JaTavian Btage ; In the Llmeatooe eompleic 
(No. 6) with Pinacocerat cf. imftntor of the Bambuag Beet&ai. Nnmbev of 
■peoimens examined, L 

S. GLTmm Avmiw mnOTUBiit B. v. Uioja.* PL XZII^ F|ga. % 8. 

The shell distiognished by an umbilicus cloivf^d by a callus has a narrow 
external part, which is notdefinnd by lateral .'niglt-s, and is complftely smonth and 
flattened. The sides converge towards the external part. The sliuU reaches its 
greatest breadth otttaideihe deep ambiUana, in the H^Iam of the lateral eaddle. 

The whorls aw> moreover higher than wide. An umhil-rdl mars^in is not pn seut, 
hut the sbell descends in a curve from the greatest lateral inflation in the regioa of 
the hteral saddle to the nmhilieu whiob aeema to be open en (he eoata. 

The Rculpturci consists of flat, more or less conspicuous folds, which on the 
sides undergo an anteriorly convex curvature and continue in a lessening degree 
orair the flattened eztemsl part. Coarser fold-like stria) are also obeerred in some 
tpeesmens parallel to tbese folds, eq)eolaIly on the upper half of the sides. 

Tbe normal lino in the middle of the external part is present on the ohambeied 
poitionB of tbe shell as well as on the body-chamber* of tbe casta. 
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Infernal cub hftve m lonnded flxternal jnri. Ibe two marginal angles mako 
their appearance simultaneously with the flatftening Mid tlie lodif idluliMtioil of tbe 

externa! part only at a diameter of about 16 mm. 

It is worthy of note thtU there arts several examples of bodj-cbambera of very 
different dimemJons in ilie preMut tnaterial. The last eepta are not wide apart in 

the>e S|iccimeiis, so tlial prfil ilily immnture individuHls in the diUorcnt Bla<;t>H of 
growth may be present. The largest specimen ia chambered throughout at a 
diameter of 100 mm, 

Clydonaulilut biangularit is Tery closely related to ClydonatUilui QuenttecUi, 
Hau., from the middle Juvavian HalUtatt Limestone, hut is (lis.tingxu<lied from this 
by the umbilicus being dosed by a callus and by the crossing of t)i« external part by 
ttte radial fold^ 

Siphuncle. — The orifice of the sijiliui dc, elliptically elongated in the direction 
of the radius, is somewhat above the middle of the distance between the external 
partai 

Siiliu-e«. — T5t>si(les t!io flntly arulicd lateral lohe tliero is on the sides in the 
young only an auxiliary lobe present and the septa pass uncurred over the external 
part. Alnort HiniiltaiiBoualy with fte appearanoe of tbe external angles a gentle 
aaterioily coaoaTe eurratore of the septum is formed on Hit' external part which 
gradnfiHr chatigea into nn extrrnal lohi; inop -i^iiTiLj in (lupth. Thy exlernal saddle 
thus aimultaneouslv arising shifts gradually- troui the external angle to the sides 
and beoooMi finally Individaalited into a loaod pointed laddle top whieh it Mtowed 
by the v*ry deep rounded lar^e lateml Inbr. 

Tbe lateral saddle vhioh separates the lateral lobe from the auxiliary lobe, 
HaUiag into the ombUioal antare, la broadly raonded abofie. 

Another modification occurs in tbe external lobe at a more advanced stage of 
growth. Its centre rises into a flat undulation so that a kind of very low but 
broadly spread and broadly inflated median projection results, wbioh aooMding to 
thaanaloeyof tlie AuaMUilte autniaB lepantea the eztemal lobe into twohalTei. 
An internal lobe is not pnaant, 

JHmentiont.— 

MuHite » mm. 

Bright «(tli« hit wbtrf . . . _ . . . «W , 

WMkttVM mMin* 0 

LornUty and Genlngical PowYf^J;!.— Juvavian Sta^; in the HaloriteS'Linwstone 
of tbe Bambanag Section. K umber of specimens examined, 8. 

3. CLYDOKArmtrs, nov. f. ind. 

There is a frnfrmont of a ClydonautUus from the DaoncUa beds of Lauka wliicli 
is distinguished from CtydomutUui Griesbachi, to which it is closely allied, by the 
grsalec taiHation of tbe external put whioli is bordesed at the sidef by Uvnt angles. 
Faint transverse fdUb, iliniilar to Utoat of (^fdomnHhtt Uanftlnrit, aie pment 
on tile aides. 
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The ntture-UnSt ol whieb the atenuil lobe m well m tlid gntter put of tlie 
deep-lilenl lobe' an to be teen, ihowi gnatmemblBDM to C^/demnMm GrietMU. 

C. OATnOCEHATlD^. 
]. O«iB0i»iA^ fiiejmiit. 

Ortbooeros, f. bd., M, XXI., Fig. 5. 

Rrpn^seiifcitives of the genus Orthocerat are extremely rare in tlie upper (ria.'s 
of tUo liimAlaya. TUe fear fragments present are only sufficient to determine the 
gvBiA It it oat of the question to attempt to name tUe speoiea. Ibe fngment 
figured is a cast of a body-ohamber end cmnM ftam (be Heloritee-LtmeatoiM of the 
iiambajtog Section. 

DlBBANCniATA. 
AULACOCBBAIIDJi. 
L AnAOnxn, GOmbd. 

1901. ^fW<I^W, flumlif', U-sLhr. ili-liij.' di'* li:ivoTij.i-|.rl-. A!) .-Tn^rM r^'i-^. Ti. 175. 

IHSil. AtruetUf, £• <• Muju., Ce{ituiiu]iu<lrai do- inediterTuneu TriupruriDi, p. iSV, 

AiiAOvma, f. ind., FL XZI« Kg. 4. 

Amotay tiie meteiiel miUble fiom the upper triu of the HimCh^ft JftweWf** 
isj it tcu^ lomevhat leei ran than Orfitooeivt, bat neverthdeteiaiiet of fnqjUBBt 

Oi-i^urrenoe. 

Ttie present fragments cannot serve (or tbie eatablisbiDent of tbe speciea. 

The figured pbngmocone has a divergent angle of ll'fi^ 

The transverse acvtion ii« oircul.ar. The distance between tbewpta aaioaota to 
somewhat less than half the diameter of the inferior septam. 

The nirface of tbe aheU ahowa ooaiae bat blot and iodiatiiwt traaaraew «trl» 
on the ventral hide, ^vliilf Uie tloraal aide i^ppeon to be ooDpletelj atuooth. 

There are no rostra present, 

ZoeaUtfOHd Qeotogkat f Oiifi0ii,WnfaTlaD Stage; in the Hakritfli-Umeatolle 
of the Baaabaaag Beetioii. Number of apeahneoa uoouDed, 10 fngmania of 
pbragBuiGOBei* ^ 

The forms described in this work are grouped, on the basis of tbe atntigraphi* 
pal dala supplied by Dr. Diener, into four faunas, to which \n added, as a fifth, the 
fauna of the TropUea Limestooe of Kahipani collected by Chieabaoh. lu order to 
give «> coiiipleto a pietuw aa poanlile of eaob fauna tbe feir apeoimens, whioh on 
acr'0\int of impci-feet preserratioTi, could not be (Ios(7ribedt are ealalofoed ia tbe fal* 
lowing tista. besides the species mentioned in the text. 



Digitized by Google 



RESULTS. 



127 



1. Cabnio Staoe. 

1. The lowest division ot the Tyrolese Series, in fho spcfion of Eimkin Paiar 
inuDodiately Bucoeediug the Anitio Stage, is foNned by the dark gr^j lamestone 
with TnmmaloorimUt sp. (sPorooridM, T.,Dittaiw)/ 

Tlie CojilialoiHula-beaiiiii? dark gray limestone, desifrnatod hy Grir^bach as the 
"Horizon of Ammonitet Am" of tho Kalpbn Olaoier, ia the yail^ of the Lisaar 
riTer, belongs to the wuam borinm. 

As is 8* on from iho identity of some of the fowila,<part of i the AaunwItMOf 
the Niti Pass drSL-ribed by Salter come from the f-ame f»ro«p of beds. 

There are, on the whole, twelve iurms known up to the present time from this 
bofbon, ejf*2^ 

I. I*euUt«*, ITami, (Riiiikin P.-)iarl. * 

5. SithmtctTat, hot. f. ef. C. Plinii, (Rimkin Faiu). 

„ riaHnentlt, (Rimkiti Paiar). 

6. lit tart nrit, (Kulphu GUcier). 

9< Pnirtdijfemu ratpivaKmH, i K^Upha Glaaiir). 
T. „ f. indv (lUiphtt Gluier). 

8. rrvftftmniiitHeim, (RimUn fmu). 

9. „ £. ind., (Grmip of dupUc-t, Xiti Pass). 

10. Joannifet tS. ^mkf^ormi*, (Kinikia Saint, R«lpbu Glacier). 

11. P/;ejjtM)M«MlMW«, (RatpinGlMMt). 

12. HuHfaritet nitiemu, ^RimkiD Paiar, Niti Pasa). 

Havinf,' regard to the character of the rock the dark groy limestone of Tcra 
Gadh, north of Xaiapani, labelled byGtiesbaoh *' Lotrer Trias, bed 2," may also be 
inetuded in tte hodMn ot the Ciiooidal liineatoiie ot Binddii Fiia& The AmiBOa 
nitft f (om Tenia Gadh an m follow i— 

1. nitiiUi (?) mtltatri. 
t. PUeittt, {. iod. 

It must be reiMrked* with, reference to these Ibts, that (he .{wodaets of the 

abovf: localities are very mpn^ro. It is nevertheless easy to see at a glance that 
wo have to deal here with a Carnic fauoa. On the other baud it is less easy to 
deeide whether we may designate the fanoa as Oofdervlie or Jnliaa. In favonr of 

the Cordevolic period miijht be mentioned thn ooearrence of some ancient typcv*, 
»aob as Ptgehitet »nd Mungarite$. It might also , result from the fact that the 
DaoneDa heda, anoeeeding the (Mnindal limNtrnm , mvtk decMedly ho aangned to tlio 
Julian period, that the Olinoidal. UtQeatoool mntk hdong to tin neit lower sona 
of Trachycerai Jon. 

In the Mediterranean Province the earliest known P/jfeilt<e« come from the Pas* 
aanio lower atage and ttio eariieat MmigarUa from th« LmgobaidiOt and tbo ocour- 
ceaoe of . iheao two geaaia In the Oarnio dopoaita of tho HiatAlaya mnrt therefon 
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be ivgardfldi M a very renuurkabto phMunneiuni. The qneation mi^ht therefore b« 

raiand as to wlietlier the localities may not hare heen confounded. Against this 
I may state that TlgehUet postkumus was worked out bj najTseU from a hand- 
•peoimen oontaining Joamtiifa cf. oymbiformit, and that forUier Bmnggritfi nUien- 
ti* w:i8 likewise lately obtained in Vienna from the Crinoidal limestone of Rimkia 
Paiar. Tbo fact is therefore not (o be disputfd tliat the two forms come from the 
same rocks as the reat of the fauna given above, and if the character of fauna taken 
M • irbole poiDto to fbe Osmfe sfe, we nraet for the Indien tiiM Provinm regard 

the ease (is proved that tho genera Pti/chih'» nml nungnritfs nscend in this prnvincp 
to the Coniic atage. Both genera are represented by forms of Tery amall size and 
Qonoeniiatail growth ; we lay a atie« vfos tliia cirovintsiiOB, beeame tiia oliMrTa* 
tion already frequently made b^ vm tkat eonoSBtBeted* types of small size are to be 
regarded as senile moribund phenomena acquires a new ooniirmation. The occur- 
re nee of a Uungaritet in a Caraio horizon seems, however, lew surprising if we 
remember that the geniu Camm^ deeoending* from HmtgaiiitM firat oeours in 
the Julian deposits. The more developed indentation of the sutures, moreover, 
distingqishes Huagartiet mticatit from the older species and is in harmony with the 
later age of tbb ipedea. 

If W(i now pa".* on to tlie consideration of tie rt-sl of the fauna, we find in it a 
predoBunant aumber of genera which are ou the whole charaoteristio of the Camio 
■tage and a nuMller number vhioh are especially so of ^e Julian sub«tage. To it 
belong the genera Traehyetratt TkUUte; Butomocerot, IicuWet, Aree»te$ and 
J*hcile$. The genus Trachyc^rdt occurs in Europe for the first time in the upper 
region of the Longobardic stage, but only becomes an important factor in the Cor- 
devolic fauna. The ten alher genera appear in Bnrope for the fiiet time in the 

Julian deposits. Bnt not only the ncrreenient of the grcnt<>r number of tlif jj- ripra 
but also the speciflo relationship of some forms speak for the Julian ago of our 
fauna. In the Unt plaoe wo mention Joanmtn «(. rimA^trmi*, and Traekyearv* 
tthelitium, which latter species is so closely related to Trathiccrdt Anslriacum that 
it may be regarded as a geographical variety of it. ItevlUet of. Ueimi is next to 
be mentioned, which diverges only a little htm the Bnropean type. In the rett of 
the genera the relationships to Julian species and evi ti, as in Arcettet imViieanit», 
to TTirnlic, prevail likewise. Arpadites, on the other haod, belongs tO type> whioh 
are peculiar to the Indian trias Province. 

If we auramariae the above obeervationa we oome to the oonelnaien that tbe 

Crinoidal litnestoEe of Aimkin Paiar nijil 'he linirstonr-s of Nifi Pass, Ra'phu 
Qhioier and Tera Gadh, which are on a similar horizon, are to be regarded as bomo- 
taxial with the Jnlian ataga^ and not with flie Oordevolie. 

2. from the Daonalla bade oTarijing the Crinoidal Iiineatone of Itimkin Paiar 

> An MiKlngoiit CM* M iimati \>y the dvarf-llke CMttitMflCMMnMtd |M«tb wbkli tn HmA il ik» i«Bt 

bvriiim to th« Jali>n liii>r*toii> of tbs i$*likaini04>igui. ' 

CoiDfori the onto^iMtic dpT<'l4<]iin«Dt of Carnittt. Ctpbtlopodm <1. incdii. Ti iwiirffrm, p. ttS. 

kMOT IB Svniw -lar <• Mw CMito bids «r MrtbM Sri is a* MIM liMM 
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oephalopods liave been obtained from serml localities, but these unfortunately leave 
muob to be desixed with refereace to tlieir state of preservatioii. Aooording to 
"Dt. DI«ii«r*B -mhai «Kaiiniiii«»tlioiw tin cepbalopod* an not nm in tlin tbkfc vau 
of beds, but it ia vorj* difEcult to secure them ou iug to their fragility. The localitlM 
ia whioh they have been found are oamcd in the following list. The numbers, it 
must be montionedt indieile the poeiUon wiUim this complex of beds, No. 1 matlc 
ing tbeloireataiidlDrei. 6 ihe hlgbest pMitioR. 

1. JmlM, iaL «c iff. /. iad, (No. t, Binltm Mir). 

2. Fulc.;icr(ra>, n. f. cf. fi. Plhni, (No. 1, lUttklBBaia^. 

5. Anatomiiei lnimhaHagcmi.i, (llambkDsg). 
4, ^ £«)enii, (Rinikin I'aur). 

6. 4. C4unli, (ftimkin Pkiar). 
I. Sfittiattitt* M*it«fmnmt, 

7. ZTj-ini, (liuuln, No. 4, BmbwfJ, 

8. /waviia, f. iod., (Kiwigur Sactkm). 

9. fcf w rfto , n. f. iad., (No. S. Bomfaonof ). 

IOl Sifrikst incl., (Xo. 1, 2, Ban-Jiauag). 

11. „ f. md., (So. I, 2, BambaBm^). 

12. Tibttilti, t. iod., (upper diTision id tbe Baalmaf BwtiQB). 
U» Ftcarmliit, n. f. ind., (IaoJu, Bambuwg). 

1*. OaOUiUM (BfpotiattiteiUi) tmiofhi, (Uaka), 

1& PimuMiteUtt in/iieut. 

IS. II n. f . iod. 

17. ir<f«i^;/Kt«iiad.(V«riurhaTM»). 

IS. riadtet, M. rx. tfT. ;»frai.e<j^ (BaitbMf). 

19. OUiami, (Lank*). 

21. „ [Pkylloetrii) Ehiteri, (Laaka). 

22. tleHTotttutilu* tibeticvt, (No. 1, 2, Bam bun »g). 

23. „ ind., (Lauka). 
t4. Nmutiimtf a. f. iad., (Lmka). 

M. Ci^tlMMiitflM, V. i. iui^ (U«ki). 

M. OrflM«Mt,f.iDd.,(BBBl»av,UtidinifaaPta). 

Tbis fauna also bears the stamp of the Julian age as shown by the genera 
'which it contains as well as by the relatioDsbip of its species to European ones. 
The beds with LiMet eUiplieua of (ha !l^erkogd on the BStbelsteiu, neur 

Anasee, eapeoblly sbow a very striking similarity to tlus fauna. Among these 
similar forms I count jfnatomitrs, 0-rif»bachitc», Sturitet, Cladhoiles and Parti' 
claducitet, the last of which is represented by two species perhaps identical with 
the BttroiMan 

AnatorAitcn shorrs tho cTosost rol;i(ion'ihip with species of the beds with Lohites 
0Uiptie»»t and it ia tbe some with Sljfritet. GHeabachUes may be regarded as an 
IndiBii type wbioh has beootne known in Bnfope only as a great tuitf in the beds 
irith Lobitei eWpticua. The genus Tiheliie* which represents the Meditcrranesu 
genu OiirU)fltwrilu in tbe Indian pionnee appeus in tbe SaooeUa beds for tbe 
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first time. Cyr/o/)?e!/ri.'e« occnr? correspondingly, for tlio first time also in beds 
with I/obitet ellipttout. Mojtvdritet eugyrm which comes ftom the uppermwfe 
' divfaion of tho SsonaUa iMds ii foond in Europe not only in beda with £adifo« 

eWptieun hnl also in the zone of Tropilrs nthlullaitis. 

As is known, cerUiu sabdiriskms are to be leoogaiaed in the Julian limoBtone 
of HUkialit (Mv irith TrtttkfUftu avrifiammt bedt witfc LsUUt tllipNeut snd 
bedi with. Traekfcera* Aonoid&i) to which I have as yet atteobed no obianologiaal 

•igrnifl'*^'''^*^ 'iTi acrount of their do?f; faunal relationship.' 

The lauoa of the Daonella beds only sltows tho chaiacter of the oompoeition 
of the fMina of flio beds with Z«N/«t elffpffcwt without any foNifpi element! ; 

while tho Cnnoidnl liuii sdrne with Trachycerns Uh^ficum, as well by its lower 
stratigraphic&l poiition as by the admixture of older types {Ptychitet, Uungaritet), 
■eetuk to poaaesa a soinewhat greater ag^ and may be regavAed ai a lower diviaion of 
the Julian stJigo homotaxial with the bods with Trachycerat auttriaoam. 

3. In this plaoo tlio fauna of the Tiopitos liraostoucs of Kalapani might be 
discussed ; bat the limestones could not unfortunately he found again in the sections 
closely examined by Dinm and Orieshaob* Tl>e uppermost layers of tho Xtaooelb 
beds with 31oj'xc<^rtfcs etirj'/rm proVinbly correspond with the Trti|jite!: limestone, or 
else no sediment has been deposited at ail in this region of the ILimdlaya during the 
TnTaUe period. It oannot at pKaent be decided whether it k hew a questlaB of 
defioteaoy in our knowlwli^e of the sutijeet or of nn absence of sctlimouts. 

The fauna, unfortunately badly preserved, consists of the following forms 

1. JovitMj aov. f. ex. ail. /. ^iwmihh, 
t, „ «f. iMW, 

8k Tnpilei kahpaHkvs. 
4. „ Doy, f., cf. T. amiaugultu. 
f, w/Wa f» lada 
» m\ , T. fiuob»lUtH$, 
7. » in<l,, ei. UitcobullatHt. 
b. EutomoetTa; ind., ct. E, Mndtil^ftlUt, 
9, Stftnitet, in J., of. & iMriMl, 
10. fratigtttify n. f, ind. 

The crinoid-bearing red iimcistoiie of Kiogaih Range, south of Sangcha Talla, 
in tiio eliU Kgion, fltom whioh wo have tipai apeouBoni of JoeWt^ pMhaUy beikngs 
also to the horizon of the Tropites limestone of Kalapnni, for the specimens of ^nr f--. 
seem to agree with the new species, mentioned abore under No. 1. I oonsider the 
IVopitea limaatonei of Kahpani as thiD exaet homotaxial equiTabnt of the TttTalio 
Tropites limestones of the Mediterranean Prorinoe. There exists in both cases not 
only the aamo association of genera, bat also dose specific ielationsbip« which in a 
bel^ state of prieserTation of the specimens might perhapa hm led to the identifl* 
•ation of some forms with Buropean species. 

Uw genoi Irtmiiigoam whiekdofla not anpeamy nan ia this high horftfoB 
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la the Moditerraneau Froviace forms the only foreign elejpeai of the fauna in the 
TropiiM limwUns of Eabpaiii. Aeowdinf to tbe aaeaant giren hf J. FflRoi 
Bmitb,' Trachycerai is, bowovor, also found in the Tropitea bods of GalifoamU, «Ik» 
luTalio. It therefore seems that the geous Traei^cerat irhiob appears in Earope 
for the ImI tiiDQ In tbe Joliu dApouti bat «itlidziwii duriog the TavaUo period 
tovardi the eut ol the UmI^i tud into tbe IaitSS» hmnn. 

II. ^OTAmx Stmil 

1. A complex of nodulnr and slaty limastonee wbidi in the labels before me is 
masked So. Q, and is in Dr. Dicnor's report designated " Uaueritos beds/' sacoeeds 
the DwMwMa bede in tlw B>n>l)>iiitg watian. Willkt]MiinBllBViiihir«adili»b«d 
ht&tti of preservation of thepMefiiLt eepbalopoda it U diflloiilt to find ■ tnitaUe 
name foe tltu division. 

TIm nnidl bom oonritts of the follovin^ forms : — 

1 . Peinjucatileh d. f. imL («z. a£. Jacquimi}. 

» n. f. ind, 
S. /iii.-an^i» ind. 

4. Stftt^nt n. £ Ind. 

5. Uautttlei (?)> o. f. ind. 

6. ArttUen n. {. ind. 

r. tiumetura*, lad,, ^Jimip oTPwi. mftr^vf^. 

Tbf Juvaviriu type of the fauna shows itself immediately and indubitably !a 
these few remaios in spite of the great deficiency of the material. ParnjuvarUet 
especUlly plays an important part in titedlTiakin of the beds that follow^ and ore 
lepnaented heie by two diffenat qpeoies ; tlien wo hare Areeutett comparable to the 

Lacio Arresfrf »»wo7t».»'r Tmaf-neeras, wliieli reminds us rery maoh of JP, iMftf tt drf 
and Eaueritet, ail of which give the Juvavian impress to tbe fauna. 

I ooukider the wg^peitAaa that tbb famia might be added to tbe fbUowing 
fniina of the Ilaloritcs litiiestono must be put aside for tbe reason that not one of 
the numerous species ul the JBaloritos limestone is present. Olj/doaaultitu Orie»- 
haeUt irhieh is probably the immediate anoNtor of CtfdimaiitUiu bku^viarh and 
therefore belongs, with this species, to the same genetic scrips of forms, leads to 
tbe conclusion that the fauna, of which it is a constituent pait« most be older than 
the fauna which has its descendants as contemporaries. 

The faunol guides are not Bofficient for a more exact detemlnaUon of tbe age. 
But frnra the investigation into the at^o of the Ilaloritea limestone it results that 
tbe fauna of the complex of beds No. 0 might be regarded as an homotaxial equi- 
relent of the lowsc diviiiau ct tiie Leeio knrar atege. 

S. By fkr the rieliMt Mnoag the nj^pet triamio eephalopida iiiinn iiiTMtigBtid 

' Tl>= m.'Umorphii- B--'tI.» cf SbuU Ciuutj-, CftKtoniji, Jootn. U QMlagf , II.. f> MF. MkMialS OlimM h 
{»aiul Qtofnf\fj ti Ctliforaii, iann. ot Qpohai ^ P> 377. 

• * 



18S 



HIMALATAK FOSSILS. 



is ttiat of the Halorites limestone, of wbiob tho greater part originates in the Bam- 
baittg Netioo. NanMB of ImrUUm «m ttMNfon added in tiw tolkiriiiB list vaiy 
where tbe tpeeki in qimtion originate from other localitki :— 

1, SgMiU procyoit. 
t. „ Sapfiiomii. 

4. ), Piaonu. 
b. „ JleaeL 



7. 


n 


UkAkum, (Lavk^. 


8» 


w 




». 


M 


Ftittmantttit (tbt in Binlia lUar). 


10. 


M 




11. 


W 




U. 


It 


Henarii. 


la. 


» 


Udolfi. 


14. 




m»"r. 


U. 




Brinfoai. 


u. 




Bmddkaieti*. 


17, 


M 


S'olt'etiai. 


18w 


M 


a, L ind. 


19. TkffidUf OuHtmi*. 


2n, 


jf 




21. GuemieliletjandiaHUtt (Jandi Pae). 


St. InaMttitu KthM, fiko io Widria M*>). 


2S. 




u. f. ind. 


S«. 




Rfalli. 


u. 


» 


MfuTcAuoni. 




It 


Ptrtim-Smim. 


tr. PcraMitfft* BtrfrmnM. 


Mb 


tt 


Gtikid. 




m 




80. 


ti 




31. 


r, 


T'fxqiOlIt, 


8i. 


JltlietHi:* Al^lantd. 


S3. DUtmeritft Uindti. 


04. IMmifM iad.. of. A dMm», 


S&. 






SOl 


M 


elioniioiin. 


S7. 


m 


VotViftfi, 


SO. 


» 




afi. 




I.Hh'.och. 


4U. Clu)9>le* W<a4u9Tdi. 


«l. 




UUm. 


4». 


» 


abertant. 


40. 


*> 


tpinnmt. 


44k 


It 


Uughtti, 


«S. 


It 


■.f. iad. 
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M. AmAft KOttri. 
47. 0 *lv»»f' 
4B. f, tut. iod. 

M. » JrtAikML 

51. drttHtt Lttnerdl. 

52. Pimacoeerat parmt. 

(8. itMiiaMyi^r« HcklatflutiH, 
64. M l>it»9fi. 

55. Plofitei SakanlaU. 

56. HautUu* bamb«tntf*n*it. 

47. » n. £ isf', JUT. fiM«rfiMt 
£S. Clgdonautilut hianfmUril. 
&9. OrtAoetrat, t. ind. 
60. .iAw^fii^Luit. 

NotwItlntandiDg tlie ntber c(niiid«nil>l« local peenlfaoitki, the typioal JutAvkn 

habit of tliis fauna in very strikin^r, and it tberef ire scoin^ to ua aaperflaoat 
to further discms the diatribation in the Juvaviaa sta^ The analysis will there- 
fore be confined axolittiveljr to tUe emphasizing of tlie local features and the more 
•iMt d^wmnimtloii of th« age. 

TJaloritea and Parajvvaritefi, both of which genem to the fauTia a type 
peculiar to it, are coasptcuous for their feoandity. BatoHtes is exciuaively 
tepmeiitecl fteatenate speoiM with ezteroally nmoded peristooH^ white bi 

the acatenate Meditfrrano'in ?-pi'c!fs tho pciistomfi is i»s a nil- i rx'f.'»n!,'ii!.ir, 
Aoatemte fonui with extc-rnaliy rounded peristome are only very rarely fouod 
hi the Bftlkiatt limeatone ; tlicy may be designated aa Indian eiementa. The 
new genus Parnjuvatilet is in its trpical reprflantMtiTei confined to India. A 
clo5,i4y agreeing form has houovcr liivn known as a rarity in the Laclc 
Uallstatt marble of Lcisling, near Goisern, hut it ia distioguisbed from its Indian 
ooDgencm by having aninteirrapted external ribt. Ike Sibiiitea genua TMiOUn is 
confined to India. The representative germ'* 3fetfjsihiri(e!i oecurs in the Laolc 
depoftits of the Mediterranean ProTinoe. Another genus peculiar to the Indian 
FMrrinoe ia TMOh, with the snb^era AnaiiSbmu and PoraMSfWte. TiMUn 
is replaced in the Mediterranean Province by the allied genus CjfrlopleuritM. 
Bxclnsively Indian typea which have no Kprceentatirea in the Meditenanean 
FloTlnoe are OuembeUte$ and Sambamgite*. 

A highly interesting type is formed in the Indian Frovince "bj the group off 
StHnmamitet vnditlalontriati, which I have recently collrctod in a species not yet 
described in the Lacio Uallstatt marble with SagfnUet CHebeti. ClkmUet, which is 
aa fiequnt in India as SMnmanititet, eames neaiest to en nppcr Laeie form^ from 

the group of Clionifen Are». Tho gonus BionilfS is rrprcJ-enled in our Indian 
{anna by a fragment which cornea very near to Dioniles MboiuB and is perbi^ 
f*«n ideotkal witli it 
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Tb» fvoop flf JRiwaffff Argommta is represented bj two tpeaieit OMot whlehy 

riz; S. Itirhteri, comps Vfry near tlie Lacic S. Eva ; while the other, S. elegant, 
recalls tbo Alaunic S. Slachei. Sandlingilea is closely related to the upper Tuuaa 
SandliitgittB Btfgri. Amaltt Ltmtmt^ oomet neamt to tb« ttppeor Lscie ArenUt 
bicfj>». The iri nu!. Finricocfrot is represented l\v (lie species P. parma occurting 
jn the upper Lacic and the Alauoic UaU»tatt limestone. * J'heitet Sakunlalo, an 
independent lodiiu type, seema to be releted to die upper I^eia Flwitt pol^fdadjflut 
ClffdoiUHUitm tim^larit reminds us of the Alsuiiie C/ynleMMififwt QmiutedH 
Ifbilo an nnknown new Nfiufilui recalls N. me»o*lieNs. 

The cephalopod fauna of tlie Halorites limostouo }ia$, as the above analysia 
abom, lelAtkMM with boOi the Alounio and tbe I^de faoiM. It fenaina tbetefove 
to investigate whether there is an oqiinl distribution of ihe fauna in botb» or 
whether there » a prepoDderance of it ia one of tbem. 

The ojdDion might be exprewsed that the ooenrrenee of the genua ftieHtetf 
whicli represents Cyrtopleuritcs, pointa to the Alaunic sub-stage, as from the Lacic 
deposits of the Moditcrrauean Froviuoe CitrtopleurHe$ u not jrct knoM n, whilst tbe 
Alannic fauna oomprises most repreaeDtati?ee of tbia grtam. It must on the other 
hand be remembered that Uio genus Cjfrloplettrit^ occurs already iu typical spociei» 
in tlio Mediterranean rr'j\ ti)('L' d uinj: the .Tulif»n perind. Thr- nppnrcnt inti^rmit- 
toiice during the Lacic p«^'riod lius therefore no great siguiiicance and may be 
annulled by fortunate dJeeovetto. 

The circumstaur'c that tht: aonti^imto TTaJorilet with externally rounded prris- 
tome haa up to the present time been stated to occur only ia the Alaunic fauna of 
tbe Meditenanenn Province, can be brougbt lorwaid jaet aa little in fiiToar of tbe 
leeognition of an Alaunic ai;e, for the rather frequent ocennence of aoatenate nalo- 
ritfi$ in the Lacic Ilallstatt limestone gives rise to the snpposition that it is perhaps 
only a matter of chaudc that sach Indian JIalorttca types have not also been found 
in the Lane Hallatatt limeatoiMi 

The speciOc similnrities to Alrtunic species — putting aside Ptnocnrcrn^ pannn, 
a apeoies known to be lAcic as well as Alaunio— are rather infrequent in the fauna 
of the Hnlofitea limestone and aie oonflned to iVAwrifet elefom and CiffdomaiiSmt 
biangularis, while a gtefttet number of fdatbnabipe and analogjea apeak in faTOor 
of the Idicio age. 

Tbe diaeorery, above mentioned, of an nndnlatostrfate ^ebmam^tn in the 
Laoio Hallstatt limestone is to be referred to in tiie first place. Thu occurronoo of 
the !r<^ni« Parajucar'tfet, wbicb is confined to the Lricic (-tnso of the Ilallstatt 
limeistane,is also of some signitloanoc ; so is the limitation of the genus Met<t»ibirUe» 
to the lAoie depoaita. We hav9 further to refer to tbe epedfic daoilaritiee to 
Jlelieiitea Atalanta, Dionifru of. Aibolut, Sirfntfrs JRu hfrri and Arcftfes Li-onarili, 
as well as to the close relationship of CUonitet to a Lacic species of the Mcditer. 
raneen Province and of SomU^tgita to tbe Laoio Smdlingitea Jtegeri. 

The relationship to the Lacic stage is, as can be easily seen, manifold. There is 
still, however, a further consideration which leads to the conclusion that the 
Halorites Umeetone is to be assigned to the Lacic stage. Tbe Haloritea limestone 
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h wnTitinf; in all the elemont^ which nre, according to |)re«ent kilOwbdge!» OOaflncd 
to the Alaunio stage and of which they are chaiaoteristio. 

Tram the eataibUtluiMDt of the Lacte age for the Haloritet Umeaton* it nsults 
that the above-mentioned complex of beds, No. 6, with Clydonautilui Griesbachi, 
underlying tho BaloritM limeatone, is to be regarded as a lower dividon of the 
Laoic stage. As in tiie Veditemnean PlofiDee two elotdj idated Laeic faunee, 
the zones of Sagenilet Giebeti and of Ctadiietf«t rvier, can be distinguished, so also 
in the Indian rroviiiee two Lacic zones could he sHppf><ipd to exist, i.e., the still 
inoompletely known iovrer zone of Ctydowjuttius (jnesbachi and the upper zone of 
Siekmomiitet undtittiUntfiatut, 

3. The c<'ph:iloj>t)(ln-l'raiinij lirds in the pnrts of the 'RimSlara 1>rs1 kricwii tip 
to the present time terminate with the Uulorites limestone. Only from the 
'< Sagenites bods," so named hf Dr. Sfeiier, whieh are aepamted ircm the Hislorites 
limestone by the limeatones and dolomites (100-^lSO m. thick) nith Spiriferina 
Grieshachi, Bittn., there is an imperfect fragment of a Soffemte* related to SagenUet 
guiaquepuHCtatut. Buoh forms extend in the Mediterrtuaeaa rruvince to the Sexatio 
atagew 

Could one see in the beds with SpirifiTin<t Orieibachi a deposit liomotaxial 
with the Alaunic sub-stege, the bivalve beds, m. thick, with Soyenitet might 
already be of Bevatie age. la this ease the limestone and dolomites, designated as 
"Dachstcin Kall\ " at the top of tho " Sagenitcs Ij^ rTs," mi-iit well be regarded na 
at least partly representing the Ebuetio stage, bat it must not be ignored that lower 
Jwaasio ( Liassic) boriaons mfglit also be contafaed ni tbeni. 

Break in the tueeeBnion of the 6ed».— The following table, which extends from 
the overlying Liassic boundary to the uncl('rlyiri«r boundary lu twfjen the Dinriric 
and the Scythian series, will dearly show the atratigraphical position which the 
e^hali^wda-beaiing upper triasna dspcaits whioli am more minutely dealt witb in tbe 
present work occupy. It becomes clear from this table that at least aocnrdin;;; to 
tbe present state of our knowledge there seoms to exist a great liiatue in the sue* 
oesafam of deposite Id the parte of tbe Bimilaya more closely examined np to the 
present time, a hiatus that oorreaponds to the duration of the Cordevolle, Longo- 
bordic and Fassanic periods. This hiatus agrees in a rcmoricable manner, as Diener 
has already mentioned, exactly with the hiatus which seems to etist in our nortii- 
eastern Alps. Only reoantly it was still considered to be an established fact that in 
this part of the Alps the zone of Trachycemsi Aonoide» lay directly on the bods with 
VeratHe$ trmo<U)tu», though there were those who supported tbe opinion that the 
Bsiffing limestones must represent net only tbe Anisie stage but also tbe cones 

(appariMitly wanting:, and the existenoe of whicii cannot be proTcd on {lalmiintolo^'i- 
eal grounds) estemding upwacdt to the Jmoidea sone. J>i. 6. Arthaber' wlio 
with gnat aeal and sneoeta derotas himMMto^ ttn^ofthe typical Beiding 
limestone of lleifling has now actually sucoe<>ded in flndieg palseootologionl sup* 
port for the recognition of tbe representetioD of tba f assanio and Lon^eb^idia 
^u)up in the upper part of the Eeiiliog limestone. 

>7Mk|NLl.Ai|IMI.p.1lf 
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8. Zone of StapkanU^t 
iitptrbut (8*tt H»iige). 



Dr. A. Bittner* oooM aIm in a mimber of plaoes itk upper BtderitDftrlc and 

Austria, in tbe border region between tbe Keilling lirncsfnno and tlu- Tlalubin 
riigos<* i^Iates, prove the presence of the Biaohiopoda of the so-called ParLnacii 
beds, which lie in tbe legifloi of the Wenddttein and FOnen between ibe Anido 
ktagn and the Wettentein limestone, and which has bc«n wrongly plagcd by a 
uutnber of recent authors on the same horizon as the St. Cassian hi-fl«, Wi+dout 
•mering here into a diaeosaion about the probable horizon of these TarUucb Ueds 

• tvkiML 1.1., IMH, U. 
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which ore either directly ororlniil hy tlie Hatobia rugota slafos or by the 'Wetteretcin 
limeatone, I should like to meulion hero as clianoteriMog the great hiatus' in the 
kacoMsion of beds, oconrring in places, that ill tbe 8*U1auiillMigllt thdSeTatio 
Zlamhnch beds lie in some places above the Anisie <lt>g0< In this latter case not 
only the two lowor divisious of tlic JiiTavian stngo ar« wanting, but also flie whole 
of the Tyroiese series. I should not therefore like to attach any great impartauoe to 
the Utttna In the HimiUiiyan triaa Motiwn, but oalf Me in it a xepeti^n of a 
phenomenon known to Alpine i:( oI<):,»istn. Thn pxpcctitinn may therefore be 
indulged in that fortunate discovcric-s may lead to the tilling up of sueh a hiatus by 
fmtlier InTestigatioui in the Asiatic nonntains. 

Also the absence of the Tropitcs) limestones of Kalapani in the sections, sooare* 
fully studied hy Griisbacli and Diencr, of the Shalshal cliff near liimkin Paiar and 
the Bambanag cliffs in the Girtlii Valley might be regarded as an argument in 
fiaToar of the local nature of tbs hiatus, if the hiatus in question ahoald turn out to 
be a xcti\ one. 

TA^ Indian Trias Prooinee, — There is no occasion to explain further that the 
upper triaasie faaoie t/t the HimAlaTa here described bear qoite a dfstfnet local 

cliurai'ff'r 'vvliR'h (li^linL^uisln's tlieiu from tlu> lKiini;t,ixjal fautw <if f'"'' "^^(>ll i terra - 
ncan Province, l^evertbeless theie can be no doubt of the former existence of an 
open ooQWHdon of the sea betwisen the two regrions. The Ueditmnean Frovfaeela 
the most westerly extension of the Thetys, so called by Bd. 8a8ss» the groat Trias 
sea, which, oooupyhii,' the place of the present Asiatic mountains, extended from the 
Meditorranoan guli in a wcsUea&terly direction to the great raciCo Oci>an. Were the 
eontinuom comiesdon between the Meditemocan golf aad the Indian part of this 
Thetys, with its faunal oonfont?, known to us, the contrast lirtwi en the llledi- 
tenaoean and Indian fauoua would probably he less abrupt and the faunte of the 
middle portion for the greater part still unicnown woold show • gradnal tnouitlon 
baleen the widely remote western and eastern regions of tbe TttetySj whiob we 
now designate as Mediterranenn and Indian Trias Prorincos. 

The preponderance of Trachyottruca with the simultaneous diminutioa of 
Znudrtea m owe. of the most striking peeuUarities of the upper triassie oepbalo* 
pod fannm- of tlic Tmlian Provinoe. We shall only refer here to the remarkable 
rarity and the small number of species of Areette* fend to the only quite isolated 
ooeurtenoe of the genus MegaphgUitn. Areettet and, fn eprU^ deposits, also 

Chidiscitts and Megaphyllitt >< play, as is known, an imporLmt part, in the 
Mediterranean Trias Province ; but their n<^'cLirren''ti is chiefly confined to limestone 
fbrmations, poor in clay, as I meotionod y« ars ago ;^ while aho ia the Mediterranean 
Province deposits richer in clay, as for instance, the Wengen and St. Oasdan 
beds, show a predominat e)- of TrachyoHracn. It might therefore be supposed 
that the diminution of l,eiosiraca in tbe upper triassio dopo&its of the Uimulaya 
may be oonnected with their elayey contents. This may be the case to a ontain 
degree, rspecially in the Daouella beds; but it seems as if t hi; character of the 

' CI. Ce»i« im ckfonoUviKliMi Vmtun im OMbMrnnUkts. 8ilina||ikt , BA C V.. AbUi. I., p. XL 

■Cl»ba|iVlte Mtiit. Triiiq|«««iH. Ifw 11^ SU. 
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facies would not alone be suflScieQt to explain the rnrity of flic ocmrrrnce of 
Leiottraea in the upper triaa of the Him^f a. It is particularly striking that in 
i^tiB (rf tbe amall winiber of oephalopoda from the Orinddal Umflib»eirtth Tm^^ 

Cerat lihedcum tin' s^OTiiis JnanvKen oocurs rather freqiu ntlv amoD^ them. 

The Halorites limettone vith SteinmannUe* vndulaUutrialtm might not essen- 
twUy differ with vAvkom to tbe clayey oontenti from tbe Crinoklal limestone witll 
TrachyoeraHtibeiicimi neTerCh«lieMtliaLeia«tracan Aminontk'.s m themaieMBOngst 

the greatest raritii'S. It th<»rofnrp sp^ms that tins plienomouon is not to be explained 
by the poculiurity uf the fauiet$, but by the conditions of the geographical distri* 
btttion. 

It is notewnrtliv that ClndUcHidte, 31eiinphiiUiln &x\A Phi/Ihceras in flie Uimk- 
iaya have only been found in beds of Carnic age and seem to be wanting in th» 
JntsTkn deporitB. The genus S^mareettet of llw hmSlj Aroeetida baa not been 
found in the Himalaya up to the present time; but it appears associated with 
PbgUoeerM from the group of P. neojurenae in the trias of Kew Caledonia, frnm 
wUob it may be oondaded thkt it might not bare been foreign to the Xhctys. 
The upward extension of the genera jPtfekitet and Uungaritea into tbe Jnlian 
feunie, already minutely discussed, forms a p<>culi.irity of tlie Indian I'roTirce. 

With reference to Traohyostraca the considorable numerical preponderance 
of tb« Din«iitidfl» ftnd Hftloritite mmt be taken into eoooniit. The Tiopitids ar« 
ooufineil to the Caniic staije, and do not seem to he very nuniorouii The Xbvililidie 
belong to types which occur sporadically and are tbevef ore rwre. 

The Dinaritidn belong, as was already ahown' aome time ago, to tho meet 
obaracteristic types of the Arctic- Pacific and the Indian Trias Provinces. 

They form there with the exception of the eorapletely n nnfiii':^ Tirnliddae the 
only representatives of the Ceratitoidea. The uew and luiportaut monographs of 
W«ag«B andDieneir on the oepbnlopoda of the Soythinn and Dinsrio aeiriee bave liilly 
corroborated the validity of this classifioatinn of the Indian Pro'»'inro.'' The Tirnll- 
tidieare in accordance with our present knowledge to be regarded as specific 
Uaditenaiwaa tjrpfli whidi baTe branobedoiS during the Sqythian period in the 
lleditemiiean Fmrinoe and bava beeome tedepflDdanHy developed witbui tiiia 
Province. 

Some rare representatives of Traohyoerata belonging to the genetic series of 
TiiolitidK appear now suddenly quite sporadicully during the Oamio period in the 
Indian seas (Noric dt posits, as meiiti(>n< d above, have not yet been proved to exist 
in the Him&Iaya), and a few rare types of ibe same family (JSiremtet and Saitd' 
Hiigitei) alw during Ibe Lade period amrpriae ui. It ihie epondic oflooneuoe of a 

stock unknown before in the Indian -i^as points to a mit^mtion from distinct seas, 
the fact that thete rare foreigH forma aimoat mtkout except ion ituUecUe eloae 

• ArklltilM IriMfauBen. lMm.i» VkuA. im Bntaau A» St. F^ttnbaurg. T. XX X 1 1 1, 6, p. lH. 

* SafaCMihi fmtfMuuU fnm tin HjdMpIs itsf* •! Uw fiiU Stmgt dMoribad lij Wm««ii (Pilioiit. lBdJ««i, 8w. 
XIU, MlB*af*">H<li|V«l-Il.r.6li.|d.ZXIV.>%.ni> iMMlM • IwHr tnmnti ipMiaMu tail Htftu 
UmM m M m Urn isl — li i U— sf tin gmtiulklM. Tkh^iiliMAiiiaMiniailNliMlsfiDft a iitl «f 
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tpeci^e relaltonthip tcHh Mediterranean tpecie* throws a strong light upon their 
origin. It can therefore Bcaroely be doubted ibat the Iraobyceiata of the Caroic 
nndllM Janvian itages ol lodia an to lie Ngifded as LmnigiantB from fha 
Mediterranean Province. 

Among genera peculiar to the Indian Frovinoe but which in the Mediterranean 
FfOffinoe only ooour aa gnatfarfliea or not at aH. tbe following ma; be menHoned 
Parajuvatiiea, GriesbachileH, Guemheliteg, TihctiteB, Thetiditet and Bambanagiiet. 
Th« Indian PiovincQ it, on the other band, defloiont in OrthoplevrUida and 
OdHltia, aa also in tbe genua MargorUet and in tbe group of Bahrites catenati 
^vhich may all be assigned to the charaoteriatic types of the Mediterranean Province. 
In the discussion of the age of each division of tbe Lorh attention lias nln fijy heen 
drawn to some groups obaraoterigtic of the Indian Frovince from genera which 
htm ahe tbob habitat In tbe Meditenanean Piovlnoe, via., tbe gvoop of StHKm*- 
ntU$ nHdnlatoOriatut and tbe gioap of 3alorU«$ proeg<m. 

THE SEAS OF THE TBIASSIC PERIOD. 

1. The Thetyi. We have become acquainted with an unintcmipted period 
of the history of the Cephalopod iauoie of the Indian Province in the preaent 
memoir, mtat we can not^ howerer, yet ooBttraet a complete and connected 
account of thn Bucoession of the Cephalopod fannro of this province will be seen 
from tbe preceding observations. Tbe older divisions of the I^rolese series below 
the Julian fknna, and the younger divisions of the BajuTarian aoiea aboie (be laaio 
fanna.are wanting. It must bo left to later inrestigations to decide whether theae 
divisions, wanting in tho Indian Province, may yet be proved to exist by means 
of the Cephalopoda facies. On this point one cannot, with our knowledge of the 
Asiatic mountains still in its infancy, even venture on an opinion. But it was never- 
theless very intrreatini^ to become acquainted with a larger division from the 
middle of the upper trias^ and with tho remarkable agreement with respect to the 
oeeoneDoe in eooeeaaioin of difteient genen and typee, between the Ueditemuieaa 
and the Indian Provinces.' 

The Indian Trias I'jrovinoe forms an integral part of tbe Tbetys, of which the 
Uedfterranean Triaa Ftorinea la in be regarded aa Ae moat weatarlj inM, The 
best known areaa o( th« Tlwiya 'ave, aeoeidlag to the prmant atata of ovr knoir- 
iedge^ aa follow 

1. Tbe MaditormiiMn Province, 

2. Tbe UeroiaDic vlullow •«•, waA 

3. Tlae Iwlisn Ptotint'*. 

The Oermanio shallow sea forms a part of the Medit^ranean Province 
and amy be regarded aa an eatuary wbioh was borderad by tbe ezlensiTe continent 

now sunk in tlic Atlanti'- Oci.'an. This triassic "Atlantis** existed probably 

already at the close of tiiH Pulicosoic period.* It reached, in the west, probably 

*0f. CephakifadM'MliiilMUirUKU. li« f. nr. 
*BM«AsilMs4ivIM». n,'BL,f.W* 
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as fax as the present North Amerioaa oontiaent,' which, as is known, possesses ex* 
tenrire trourid laowtrioe depoAtt, of the charaoter of the Ocrmaii Bimtend«tein 

and Keupcr in its eastern part ; wliilo pelatric dcpo'-ifs of the trii* nrr only to be 
met with on the Pacific slopes of this coatinoat. Wo shall return to this iu refer- 
ring to the grant Arotfo^Paeific Ocean of the Trias Period. 

Tlic ri l.it ian which tho Germanic estuary bears to the Mediterranean Triaa 
Provinee lias alroady been minutely discussed in former publications, to which we 
now simply refer in order to avoid repetition.* Only one important discovery 
iwsentiy made may he mentioned here, whkdi gives a new doe to the lehtktnahip 
oxistinJT bf>tw(»en tbe Germfin 5In<!rl>rlknlk and th<> 3It<f!iferrnnenn floposits. It is 
the discovery of Ceratitea nodomi in Duchenstein limestone in the vicinity of fieooaro, 
hy Dr. AL Tnmqnisi.* 

The Bnclif usti i:i lirao'-ti)ni s foriii the lowest division of the Tyrolese series. 
Their equality iu age witii the Kodosus beds of the German Matcbelkalk proves 
that the boundary so abarply defined in the Alpa between the Dinario and Tyrolese 
aariaa lies midway iu tho Haafrtimusclielkalk. Whiles namely, as Tomqui>t liaa 
shown, the Trochitcs limostonos are paralleled with the zone of CeratHc^ frino'lonuB 
belonging to Uio Anisic stage, tlie Xodosus limestone belong already tu tlie lower 
p«rt of the TiMHUile aab^tage.^ 

■ A K<Xfi groiind (or tha unppotitinn that iiDnb a («iDlinrnt ciiitwi, is aU> ginn br lh« plant mnainii whiA llMII 
htm Ctaad in tkteotlCtUi •! £Mt*ni ViiKiB*! aad UmMM I7 Stnr nilb tit* plmti «f th* La** Mitditda (Jglint 
Mi«»}. Ct. 8(w, Mm hM CLitUaMha) Im in Os iMic Mmmw Mi of ik» oadliMi Mm Vrtiimk, Twlk 

* DriMiMflitvMfliAiM nd VaivliM, fp. MMl, taatr SsjiiHrtab V. mwtn mai O. IHtmH, 
Bntwarf alao OlMmva 4ir |t1ii|iMhn Miamti 4m XkjM ajMwi. Mti*i<igit«. 4«r ■mmIih, Mtmr. CL M. 

CIV. AMh. 1, ^ IM. * 
' N>ebr<cUMl«r.V;.aMt1lMh»lk4*rWI«MMlNrflram GtttncH. 9I^W Mtuw. Oam, MM, t. Hilt 

fj>. 6. tt If}, 

' TciTiii:i:»l's Jiioiivrry .1 i in ii In' . » .i ■! i -f i - -'.i .1; Tif. i' 1 ■ u |i |irt httnn J»ry of th» Ofriqun Ma»eH«ltalk. It \i kninro 
thil il r U-lli-ijk,i'.> i> rf Icin-J tnt: r ;ipj.r; M A,.:i:k by iiittia;uisli«] G>rm>B triaa iin»al|r«»nr!. Bpn.icl;- I as 

rulv riV'-':i:l> ■ Lttm.' ,ijrr fii ll] '.v.'.! I::r.v,:i I'li'ni .11 upoit th« diri>--On of th» lip|wr Alpiti« Til:.-" al-.il v.piii A p-ni' 

MotcHelkalk and Mu^cilit-Ucalk ouuilie liit trjjion L.nhe Aliw (IJur. tl. Na(urff>re^hf n'?rn fif'^r*'!^ ? ;i >'rt-it>ur|{ t, H. 

3°.il) wi'.k til* opnion that tl)« L»;t«Hki>>i1t' rantt «a acaotint o! jt<f:> i'ii I- iniln Irl id tlta MnrcbFlkalk. 
Vtom a palirantokigiol poiot of rifii It awmi •imccvIj' )>o«4lbI« to doubt tlti>, for Om .\i(iilu«<sn fa'rai, np to tba 
Omdi Dutiiuiito Incliuirr, i> tli« aaiDii lu tn the UnKhflkaltc. I' r>.m the Or«nz do1r>m:t* of ThoriDgia two ii«]iba]a|ia4i 
kiMbwB kMirv, ■><■ Ctr»aiitt S«kmidi,7jmmtmm»QUMbr.VMitA.0tA,QM,llBn,p.>St) aad Ttimiite 
4Stn» I'ayaJMMbMtk CtawiMab (Jalrb. d. K»a%l. jitmm. Isi<—»trifc lM8>p. IM) uAltisiM 

•faiMMi to inVM "^i*^ *^*^ 4MrtiM imU »M W Hamad hr thM diaiMSriM, 

jtm 1SS3 oa ibe eccation of tb* MiOTsif if lUi Awmlli (V .Jalrkt l[ia.«la«MI< I ]M,p.ro). I ttai 
■aid tbit, •tarting from tbo auppoaitiaa of as aloioak fwalM daf«Vi|niiMit lod «f ilM llBWifMt of n-preMntalirf 

fomu in tbe MfditmaiMan ngimi and in th* (icrinaiiic bMin, th* Onni doloniit* thould b< pjaofd pai-AlM vci'.h th« 
Bccbi'iKt'rtn brdt. Uut, at tbe aain* time, I rtnphuind tl<o diSIcaltiM of nich a diitiiHit para!l«)iHn. ^'clw n am thf 

prnnt ii fur-J.L'jininp tl)»t f>i-tl(i'f« ilc^A m. < 1 vfi in t" . horilinO of tl)« Baohon'toi II i!>. tlir jiTitiCliati'jr, /,f th, 

opinioa ttien «iprv*i*ii mmr l i' rii^ai ii j a> nplirld, i( tJit iM'MkfMa ba iacludad ta Ibe oppcr MaaahtUalk, or oas 
•mM aannn, Ukioic into anoi mt Die •omawlial U|kii fMltlan sf O- MmUi, IM Ch* Qnot Mmlla Is tf kWiil 
tbsaMW ai^ an tlic Marmolati limettaiie. 

, timKotoiliMeutjiijaloiuklonii ihinr» rtlatiinahip ■ttHfclWB>oi/>«f »« Klijuttiui from tht St. Ow>i»D aa 
ShnMnUHin ba« alread; roea^i«od. Bat a* Nautili art, on aicnnnt or thaii rarity aad diKbt TariaWlify, Itai Mij(»> 
Ut bt txaot dataminatioD of the horitona of n* inh^wirinff raniw than Aauaanitaa, tb, ooneloiiMi mU \m 
%hiit rUtf ifcat th* Oms daknit* abosM bt'|i]M»4 i« tb* WW k«rii*« a« (ka at, OaiaiM Ma, 
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Out of the wide expanse between the Medttenauean and the Indian Provinces 
there are as yet anij a fmr places kaomi in vbieh triaaaio fooila can be assigned tt» 

definite liorizons. Two places may be mentioned in Asia Minor, one of which is to 
be asaigned to the J uvavian stage, the other to the Dinaric scries. The Javariian 
Bpecimens, which may perhaps repreaent the SeTfttio sub-stage, come ffom Balia* 
Maadenin Mysia.' This fauna is too incompletely known, for agjtliiii; to be nid 
about its Iceal clmnctcr. But tlif frequency of oconrrvnce of the genus ArccHef 
might be noted as a 3(oditcrranean feature of the fauna. The Dinario fauna dis- 
oomed by F. Tonla in iho Gulf of lamid (Bea of linnon) adaiita adthw of 
a sharper markintr r'T into lion/i,n8, nor does it slin^r n disfinct local cbamptpr. A 
remarkable negative feature is the nirity of ^tychUca. It is also worth; of note 
that in Kptte of tbe abort distance from tbe still typically Mediterruiean Dbnurio 
deposits of Bosnia, so little relationship can be recognised to the Dinario faunae of 
the Mediterranean Province. Under these circumstances the more distinct definio 
tion of tbe horizon remains an open question. 

Indicntions of the Scythian series bare been obtained from the ^Vraxei TiM 
nofir Djnulfa in Armenia, and it would be desirable if furtber invcatigationa wan 
undertaken in this place.' 

DidgntUtt «^!glhtmioit$, ^aoribod In tUt mnnoir, forma quite mn isolated dis- 
oovery. The spepimcn was collected by Griesbsch in a lof>se blodc at ibe llaiaij^MM 
river (Zhob valley) and its locality has not yet bcco discovered. 

A» the genns JMlymjto* is oonfined to tbe AUutnlc fannft the mppoaiUoii may 
be entertained that this horizon is reprcB«<nted in Bthnddatan* but It htt nOt aa yel 
been recosinised from any other region in Asia. 

Of great interest ah>o are the trias fossils of Bastem Pamir,' coUeofed by P. 
fltoBaskasnd dcscrilied by Ed. Suess, among which are tbneaiwcic<i of JTaloreUa 
(amor? tin lu being two species whifh aaree with Mediterranean f^rms) and the 
true Monotis $aliKaria, so often incorrectly cited. Solordla as well as Monoli$ 
taUmtrin oooor in the Hediterraneaa Pronnoe in the Alannio and the Seratio beds, 
so that it m:iy 'lo ns.'^umr'd thnt tbi" specimens atsn fnuiid in Pai-iir •^■^y be rcfrrrcd 
eitlier to the middle or the upper divisiou of the Juvavian stage. It must be speoi- 
dly nenUooed that neither SalmvUa nor Momotit iaUmaria baa ao far been known 
from the Uim&laya. The type of Monotii salindria seems to be characteristic of 
the Thetys. It is found, according to Rothpletz, in Rotti in the Indian Archipe* 

I unj tlifr^fofo of opinimi Ihitt fnrth«r fortosat* diKortriw mnot b« «ir»>l«d bsfore w> amble to giM » wall- 
grotiniipd jr'd^iii i'.t oi- tSi' reli',i.ii:»}ii[:» c\ t (Jr^r.z tliiliwnito to Alpiito Hftrizon*. 

Ilawtiei iii4!> Jcu>wn iu«>' lesult, it >«c:iLi tn ui« t li*t ■ouetliinf; •bonld be 'ni i nlMint tSr [.iriHeliim bvtwMn 
lh« Iioai unddooe and th« ti«(teakohl« whicli h»» rvjciitly been brongl-iC ns^im nn the (unf^Tcmrd, «r«r» it ooily for 
tlM poipeae of (iprfaiiini; appivnl of tVowke'ii tit; &pptoprwt« mnarka oa Ihii theme. Wbe'l cr tl.r Or«Tii ^alnmite 
ta lanllel with ttio F«wani« «f, g?)iBg to tb» utmoet limitii of poenilnlity, wllli lh» Corderolie f inrjilont, thi' Lniii 
ModMlMiiieuU alware be ooniiilmd an beloaging to tb* bede cnAfimf, the equiTsIent of tho lir. n; li. loanta, 
Tba «qinIall«iD, always duabtod by me, <if tbe Liiiu aaiKLitoae wilktta tiettenkoblo, wooiJ tberefm b« <i<^ati*«l 
tM ■! lidhv odMluiaaa btm niitat iMnw, iriilah kan bam «■■• ti m Aia nibiagt, maid fall ttov^ 

' l.*.Hiytofi^tMwdv •hmwIiKiHfcM Wtng imVmMdMlm, mHiuptm La^ln. ssfanw. 
aBl.CT,aM.I,pbll. 

* I. T. MajahdfiHi, Tmli. ONi B.a..?8nk pi ITL 

*l>MfcMliflllm,i.ksii^lkiid.d.inKaMk.4ntanr. CL IM. UI. fp. 4W,« 
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lago. The series of fotms oC J'teudommioli* oehotica replooes the type of Moindi$ 
•oMiarte in the region of tb« Anstle-Paeilla IMw PMvliMe. 

In tlie south of Imlia tlie Tiietys is bordered by rxdjusive continontal forma- 
UoDS of tbe tiias belonging to the old Gondwana laud.' Tba triaa of tht Salt 
Range vhich has beoome known thiouglt W. Wmtgtn^t eomprehenaiTe biventigationa 
contains the most complete series of Scythian deposits. It ia suooesial hj the 
llydaspic statre, rilrcaiiy dr\w*>d in the Ditiaric stago ns its lowest member, with 
which the triassio beds of tbe Salt Range, rich in fossils, terminate. From the 
yellow limeatone lying at tbe base of fb» ''wuiegKiedMricB'' (Blmtio-JiinMlo) 
Waa£;t>n only describes one form Tielongini^ to tli** Tropititlee under the name of 
JPteudharpoeeroB $pimger* which reminds us somewhat of FaratropHet Fkoebta 
from tbe TttTdie di^ita of 11m Uediterraiietn Prof inoe. Bvt tMe peeulinr &iril 
does not auffiee to baie any well-founded supposition about tbe horizon to wbioh 
it belongs. Talccn as a whole the trias of the Salt Range appears in the middle 
and upper members as a development poor in fossils which, by reason of its geo- 
gnpbioal position between tbe Gondwana land in tbe BOUtb and the Pelade 
triassic deposit!; of the lirgh mountains in the north, seems to take a middle position 
analogous to that of the Germanic Trias betweoa tlte coatineut of Atlantis and tbe 
triaa of the Alpa. 

From the trias of Rotti only ^o/oiw and DnowtV^f hme been known, besides 
MottoHt ttAimria already mentioned. Rotbpletz who Las described tbem* says 
tbat XomtdU jnobably cornea from a boriion diffeKnt from that of Balaiia and 
Jia fl n rffa, as it has never boen observed with them in the same pieces of rock. It 
must also be mn.-irkcfl that in thf Hallstntt limostone the grogariously appearing 
Monotit always tills tiic rocks by itself and never occurs associated with Malobia 
and Dttonella. 

In frivnur of the view f Iifit Monotia from Botti nprnrs iti a horizon other than 
that of Malobia and Daonetla it may bowerer be mentioned that it comes from a 
locality in wbioh it wa* fbnnd alon& Jfonoltt nOimirUt n, aa stated above, ebar^ 
auteristic of the Alaunif [iiul Si vntie fann». Much more difficult is thn question 
as to the age of Daonella and Malobia, in which Botbpletz would recn?ni.se, btisid^ 
DaoneUa Lommeli characteristic of the Longobardic horizon, still several other 
Hpeoies, partly Carnio, partly iavavianof tbe Medftenaneaii TtovinM^ but all of 
which, in Rotti, belon? to ore find the same horizon. In the j^reat diffloulty of 
diaiinguishing the spccieji, often very Bimilar to one another, of the two genera, I 
do not wiih to attacli too great a wdght io tbe detenniaatien of the apedca. The 
aMociation of Malobia and JJaonetla, a* it oeeoia in Botti * ia found in the 

) aoM. AaOits 4m bo*, IL B4, p. SM. 

• Manl^qris ladStx 9m. XIII, tUt Bib|« Hm^ Tnl II. P. in, VL JXI, Fif.1. 

• MawtacnffUMi. XXZIX, Bd, f. 8t. 

*T1wgiMmPiNNbMiqF^i)MiiittaudJEri»Milgrm spb}Mk>MtM ZUhmO* ■ppwi* Ibr ill* flnl tte» 

in th* Aniiiti atiiKtaBd BiMim in tbe CordvrolM pcfM ml itMhei tb« lil|;h«tit point of it« lUTflopoant ia tb« Jttf«> 
Ti*B Tb« diitlnoHoD of tha t<rpii»1 fornm ia viihout diOeiilt^. 'Dief^ai Dantlla forai« Ui< InuulUoa 

b..t T.rii !' jii.i ms^ixi/.i •-.li /h.ui'^ia. li lU>h | thinks tb»t on accaiint of th» olow !• lal ii n.l if- : rt .roen J)ai/«t!!it 
and ^aioiia itia nptrHiiovi tQ diithiKtiiah />a(>««'/ii, «• «uilMt abut tkh ofiiiion. On tbo contr>i7 «• think 
Mat (kdMiMdoa of tht tm gtn«n itiiii 4t9liaUi hum • iMigiaitMnl fatal «i Ti»«. 
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HalkUtt limflilimt in Julian beda. Bnt I ■honUi not ftam Qda eiroDimlanoe alone 

liki' to draiT the conelusion (lint Ualobia niul Daoi^.lh' froru I'Lntti must bo Julian. 

II. The Region of the Arctic- Facifio Sea. It u oot improbable that tbe vast 
wgkfn, irhioh ia the jmt 1880' I Mmpraed $» tiia Avotio>Faoifio Trias Province, 
may be divided into several smaller faunal diatrkiB. Battbia ia not yet possible 
and tbo results of the dctatlr d iialx-ouloloj^ical inTesti^ation, o«ipocial]y that of 
CaUfomian triaa, must be waittid for, before we caa more a step fartber in thia 
diraotioo. 

One of the most ohacnrf pDinta in the Icnowlodge of the Pacific trias was the 
unoertaiaty about tbo position of (he so videl/ spread beds with J>ieudomoaoti» 
ochotita. Hie nMOD of thie difleoliy lay in the faot timl the FMHdomotoiU bodi 
had up to this time been nowhere found in undoubted ttratigrapliioal connectioii 
with other triaa bed* whose horison was suQiciGntly well defined, and tbnt in tbem 
no true foarila had been known whiob could bo referred to a definite horizon. 
It appeals therefore of great importance to inquire whether the Oalitonian 
Monodt trihcireultrit really belongs to P»e»domonoti$, aa Teller supposed, in which 
case it tvoaid fall into (he seriea of for mi of Fuudomonotit ochotica. Pr. Alpheua 
Hyatt had the kLadnflaa to onmmnnieate the reply to my leqneet to the eOest that 

he had undertaken a careful inve.stigation into suhjeet, which placos the refer- 
ence of M. tubcircularit to JPteudomoHotU boyoad all doubt. Upon this state- 
ment it aeena now oertam that the heda with PieHdcwieiwMa oeko^a actually 
bdfln^t aa traa formerly assumed, to the upper division of the trias. 

According to the data which Hyatt has puhlished"' on the trins of 
Taylorville in California and which will be discussed further on, FteudomonoiU 
tmbeir^ularit bdonga to the luTSfian etage. PW n d e we weWf oehoHea Is ao 
dosely related to Pi/eudomonotit »uhcirfiuliirii> that Teller raised the qu«>stion as 
to whether tbo two forms might not be identical. We ahall therefoie not make a 
great miatake if we aaaome that the heds with Tteudomoaolk oelMka, whloh m« 
now known from Sit>eria (WerchojanHk on the .Tana, and Mamga Bay in the Oulf 
of Okhotsk), Japan, New Caledonia, New Zealand and Australia (Nowra, New Smith 
Wales) — to indicate the distribution on the west coast of the Padfio Ooeau — are 
Bkewiae to he leferred to the JnvaTimi atagoi 

It is not in oontmdiction of this nssuinption that Nautili of Jiivavian habit 
had long ago been already cited* from New Zealand. I( must also be remembered 
that I was lately in a poaition to determine from New Oatedooia a PhfUaeeme of 

the group of Ph. neofurente* hc»ides Stenarcei>tes described in the present memoir 
(of. p. 06 ahore). It is true that there are no indications in this case about the 
loeality and the felationship to the beds with PtettdmoHolk oekotioa ; bat it is 
nevertheless of interest to Icnow that besides Ps<?tKfomoNofftyaitotbwlbBBi]a«wm>w 

known which most also be referred to the Jiitavian ntage. 

• aiUiwlM TiMmdm. Utm. d* 1'SMd.dM to. i» 8t. F«R»boarg. Vlb »ixi», U XXXlll, Jft. S. 
•a iffctiwln T» i « « h w « « .»> iSL 

*CmtminimiHm»»m»»VhmkmS»4mmkmm, lkd%lKhM«iwl««ilMi. 
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In Jqnn fiva fiSareui ooeivraiues oE tbetrias an kaawo,' irf*.:-' 

1. Tiki' Aii^nKinife-SI^tet of loki (North Japan, PrDTiDce of Uikuim), 

i, 'I he btds with Pttudtmnotit aeHotiea, from tlie »aaie region. 

8. Fkeudomonotis Limntonc* from the Sabim hmn {SbUnko, SDatb Japui). 

4. Daonell* bad* from tb« Mm* region. 

B. The impMMioD of aa Munonite, probably fron the rieiiiity «f SaltAWk. 

The Amimwite Ikuii* of Ninth jApsn u distingtiMbed by its close reUitionship 
to Californian fonii% deanibed by Meek and Gabb. It is of ^pocial interest for ua 

m it affords thp meflns of snpiratin? a niimbflr of forms from tin- s]jecie3 of thoStnr- 
f eak group of Nerada belonging as they aro known to do to ditlercnt borkons. These 
tmm belong la all {uobalnlity to tbe aame boiisoii aa the Japan fauna. I have 

referred this fauna in my work of 1S8^ to the Noric nUv^o, and I sf ill aillipre to (his 
detenxunatlou. There ore odI; a few genera represented, vis.-.— Ceratiteg, Arpadites, 
DiamMtM, JapOHitM Anoloiiet and Oymnitet, the greater nnmber of wbieb am 
abo found in the Aoiaic stai;* . But there arc also, on the other haiul, ty]»cs n pn- 
8ente<] which hare never been found bcforo in tho Anisic deposits, such as Jrp* 
aciiiei, whUe Anolcitcs* a member of the derelopmental series of Tirolitidac, 
flonld not be abown to be pressat dther in the Anisto depoaita of the 
Indian Province or in the deposits of the Arkfls of the samo age. Anolcita 
occurs ia the Mediterranean Frorinoe for the lirst time in the Bosnian horizon 
■nd estRida tipwaida into the JuUan depoaiffl. Bnt AubIMU$ attains its obiaf 
development in the Noric stage of the Mediterranean Province. Only Japonitet 
has been found among the test of the genera in the Bosnian beds of the Indiaa 
I'rias Provlnoe; it therafbre forms tho only typo (not inoluding those of Japan) 
which has only been found in the Aniais alage. But Japonitet cannot on account 
of this circumstance be considered a geniH exclusively cbaraett i istic of the 
Aaiaic stage; for the information gathered respecting the vertical distribution of 
(Ua fan genua is atill mneh too maagpe» and the ahnnltaneoua oeennraaoe with 
^r/wdiftf* nnd ^?w/f>Vf» in the Japanese Ammonif.- limcslDriL'. ktids colour to the 
soppesitioo that Japonitet might also oecor in higher horizons. The genus JTomm- 
6ite$t to whtoh the Aimnonite described by me as CerciHi«$ UFaumotim bdonge, has 
likewise not been proved to exist in Noric dcp<i!>its, in tho Mediterranean Province, 
while the genus BuehUe; probably phyloticaJly conneotnd with Damthitfs is found 
in the Camie as weU as in the Juvavian deposits of the Mcditorraueau Province. 
It cannot therefore appear lemarkable If Dima&tfee has also been prored to eilbt 
in Norio deposits. The genera Ceratitea and Oymniffn pxtnnd, as is well known, up 
to the Julian {>eriad, but it must be mentioned that tln^ later Ceratitcs are therefore 

' S. ▼. HojtiKm'oi, Vfher rinigo ja]«iilKhe TrlufonilwD. tieitr. zat PaiaxmMonif, wa Mojt-iorieri oci 

Hmmayr, BJ. VII, i I'^S, 

' To thb gMiiu I Bov KtiVr tbe Cslifoniiu ipMin Am. awrieaaut (s WUttugi, GM>, fn im», T^kmnOmif 
•f C>lir«r»». VoL I. PI. IV, FiK- 12. °ut fig. U, MA bta Im tffMM M AftaMn JPiUtovQ and A» 
(daU'd JtpftMM §pitk» Anotcitu OtUteM, 

Th»HBiil»rit/ In tht cb&netarof tks Mo^pliiA tetb( Jartrim ffim CtttmiHi Ant » pnliaUy mats *• b* 
Imkad ■(<» ■■ • ffaaSflMOM at atai«i;g««t < «ti l »|wirt. 
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reduced, dwT»rfed forms. On the other hand the Japanese C<'rafitps may, acoordiny 
to Uieir dimcnsioas aad the stage of their developmeut, be referred to the Ceratitet 
of Hm Anisto and ilw Huaasfa) tenttB^ to iMA latter (Uio laaauuc one) t ahonU 
like to ft^sisn tli»! -iraall .Tapaueso fauna ia qrjestion. 

Aa to the soutbem Japanese depoAits of the trias, they setm to belong irholl; to 
tbe Jvcnftan itage, for tlw bedi wHib PteudommioHt oekoHen, wbiob aoooniiiig to 
Naumann also ooour io North Japan, are referable to this stage. The Daonella 
beds might also belong to the same period, as I'$eiitkmoiioti$ ochotiea was also found 
tberoin. The impression finally of tbe Ammonite from Sakawa (C. takawanut) 
wUsb temlDdil in its habit of tbe Mediterranean genus Ci/rtoplevrit€» might be 
assigned to the genus Tibetitei, representing this genus in India, or, to any closely 
Nlated group. The Javaviau stage is therefore also in all probability indicated by 
Ihii AmiiionIt& 

Dinaric and Scythian deposits are only found beyond ibo Sea of Japan in the 
ooaet pioTinoa oi Eastern Siberia near Wladiwc^tuk, in the southern Uaiuri regioa 
anAim the island of Bnaskij. The naddng out by Dianer* of the latnMttog 
Cephabpod faunae of this diafariot made us acquainted with % faoiM of fte 
Brabmanic sta^e, tolerably nob in species, and with a still rery mea^e f»Titv<v 
of tbe Anitiic stage. These disooTeries ooour at the most southerly point known up 
to fbB fiasent time at vhioh on tba maioEii «da of Ilw Plaotib OiMtn kwar triaaiio 
deposits oould be proved to exist. 

On the eaistem aide of this large sea basin Scythian deposits have yet been 
detennined only in Idabo, some dfatanoe from the coast and on tbe eastern dopes of 
the gT<"at Cordilleras as botoromosic interealations at thebaso of the derclopinent of 
tbe red sandstone formation inland. In tbe great chain of mountains with pelagic 
detdqpiBBiil of flte tries, borderfnf flie Piolflo (^seaa, Scythian deposits are, 
ao far aa our present knowledge goes, wanting. Whether Dinario deposits exist is 
still an open question. Upper triassio deposits are, on the other band, distributed 
from Canada in the north to Peru in the south. Without wishing to attach too 
gra«t an importanoa to the jnesent statements which are osrtainljr attU very dia- 
oonnected and imperfect, this restriction of the lower triassic formations to the 
Arotio regions, in wbiob they can* be proved to exist with rich faunsB in the lower 
eoQVse of llie Otanek and in amne noi^boviing {alasda of the Polar flea aa well aa 
in Spitzborgcn, deserves nevertbolos.3 to bo noted. If this peculiar distribution 
should be oon&noed by farther investigation, one might suzmise that the forma tidn 
oftiiegnatTadftelMlntook|iao6 0iii]f attiietiineof fhenppertrias. The greatest 
borizontal distribution is posseaaod the Juvariaa deposits with PteudomaHOtiM 
oehoiica which show thomselvee in the coast regions of the i,'reat old Ocean, aow>pd- 
ing to Teller, from Werchojaosk iu Siberia and from Alaska in the North to New 
Zealand and Peru in the South, oonneoting tbeiurktia wHb tbe Pfedfle baaia. 

Falsing on to the disoussion of the peUgio tiiaa dapoaits in tba OntdOlena of 

'Coiayftn, ba lattoDor, Cyrtofiewitet BtHtri, 

* lUmain da ttmlU g^oiogiija* it St. PetenboorB, Vol. XIV, Ho. 3. 

*n.r.ll«iritwiai.AtUlNkt TctolMaM. Mte. 4i I'Ami, iim Stimm i» St. MtanlMis. TH. flitM, 

I. XHin; a ; Citir dstiss^tiiAs Ti liiiiMi liilweihaiifcia MWss.L t XXZTl^Ilkt. 
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Koith Ameriofi* it aeesu adfisable to start from the data obtained from. Alpbeas 
BjbM** and Peirin Bmitik'a noettt noA in (Miforaia. A fimranUe cihaMe pro* 

cuml mc the opportunity of dicoussing pr rsonally with Prof. Hyatt the dUtribution 
aad interpretatioa of tho tiiaasio foimatioaa ot California and Nevada, and among 
otbers I owe to Mr. Hyatt Am valwUe atift ttttereeting oomutmiMtlon •tnufy 
mentioned, tbat a minnte examination of Monotit aubeireularit has abown him that 
this species really belongs to FteudomonoHa and may thexefore be ^aoed in the 
varietal series of FBetidomonoli$ oekotica. 

In Uie nflii^bondiood at Tsy kncviUe Hyatt^ obeerred on two hills baring a 
parallel strike and evidently separated from one another bj a fault the detaib ottlie 
divisions of tbe so-called Swearing slates and the Sosaelkus limestone. 

Hie ebnttigtaphieally older gmqiof lieda ie evidentiy tke Bondkne Umeiloiie 
which licfl Lure itnmodiatt^ly upon deposits of rarhoniferous age. Its base is formed 
by the IlalobiA beds, ala^ beds with a fo6sil>form similav to McMtia $uperba, 
llaa latter w a dtttaoteilstie (ofDi of the Toralie luMBtooee of fto 
In an intercalated calcareous band of tbe slate a TrofUet similar to Tropilet tulh- 
bnlMua, with an Arcettei and an AlracHtes, was found. The typical Hossdkus 
limestone lying upon this slate oontains, according to Hyatt's account, besides Tro- 
fitM and MroeUtet, yet other speoies of tbe genera Cladi*eitet, J.rceate» (of the 
groups of Oaleati, Bicarinati and Suhlabiati), SadioUtet and Juvaeiies* The 
frequency of ^rceite^ as pointed out by Hyatt is remarkable. The Hosseljcus lime- 
■tonewaa pioved later etlll by Penia Bmith to be preeeut 4b» the nunuitain lUge 
between Squaw Creek and Pitt River with a groat abundance of fr.- = i'', to v.hicb 
disooverios we shall refer later on. On the ridge which was invest%at«!d bj Uyatt 
and irUeb* on aoooant of tba oeearrenee of oarbooifeiaiii dapowla below the tiia% 
obtained tbe designation of " Carbonifrrous Sport*' tbe SoMilhie lilBMtane fonna 
the latest member at the summit of tho hill. 

Tbe f'Svearing Slates" which, as mentioned above, occur on a hill having ^ 
•trikepaiaUdtO that of the HosselliiM timMtoae^ reacih likewise to the summit of 
the ridge. The beds underlying them are conciealf<l hj debris and therefore not 
olaervable. The lowest layer aoceiaitile forme the " Monotis bed," whioh is iu4 q( 
JW^P«MMfiii4«<r«lfMk Mora laraljtbeie appear In tide ]«y«r;^ 

PmIm it/omit, Osbb. 

Jlgmtejiioiium datt'tomnsit. Habh. 
Modi^ia triqueiratformii, Hyittt. 

The next layer is tbe Daonella bed, with tbe foUovuig fauna:-;; 
Pttttdomonoti* tuheireuUrii. 
PaoiuU* tein»tttkUt Hyatt. 

1 BAM, Iw <r AmNNS. T«L III, p. 80f. 

* i» tbtii iiliiiiiitttlaM w>i« naiie bf(<ir<< '.lie >]ir.r«riDi?« of iba Meond Tslaaw of tb* Hilbtitt Oephtlopctlt, Ui« 
lafpMlliui Mtgr b* «lvtaiii*d tli«t tb« form whieb Hjttt de««nuBad u » find} nbb«d Aervektriietnu batoiig* lo 
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jr«dM« MfMtMi/Mwit, Hyatt. 

Asicftla muenuata, Oftli'i. 
jMctramiu gerviUoid«t, Hyatt. 
Puttm tMtyMtfoM, Hyrtt. 

Zt'rua acsta, Hyatt, 

Betides the speciea which have become more raie of the '* Koootis bed," the 
DwwaHa bed wotaitoi JhMMira UmMrU^ in addUSoo to Mme other Feleoypoda. 

Most of these btvtlve shells, Ticudomonotit ambciroularit included, extend also 
into the limestone OTerlyinc; tlic Baonella beds ^liicli has been «1— ^^iffj 
"Khabdoceraa bed." Here appear also several Cephalopoda, viz.: — 

4nniim t^trmitui*, Hyatt. 

AlvfilM mmtiUunm; fljntt 

Baloritet R»m$auiri, 0>bb (non QiMMMli). 

JUttbdneira* BmuMi, HjraU. 

Jfe«tk» mho oeeiun f requenQj in fhci aiiull fauna. 

There can be no doubt tbat tliis complex of Ix^ds of tLe Swearing slates is of 
Jaravian ago. Qyatt had ooneotljr lecogaised the relationship to the homotaxial 
deposits of the MeditomneBn Province, ud had, in agieenwint wftli my former Tieir 
of the case, placed those beds in the Noric in a lower horizon than the Caraio 
Hosselkos limestone. But as tliis latter, as already mentioned, overlicsi carboniferous 
beds, there cau be no doubt that it forms the lower member of the tziassic deposits 
of I^lorviUa The ooenrrenoeof Saleritea and Sietbdoeeroi ii oonolQdvo proof of 
liie JuTarian age of the Swearinc; slates. The presence of a catenate HalorUet 
(£. ^BoHwavm, Gabb) is of interest. Thediriuoa of catenate Ealoritet, a fact already 
ompliMiMd, ii imntiDgin tin Iow«r Tttviaflaa dopoaHa of ^ Himilaya, whib 
acatenate ILalorUe$ are frequent. As the connection betwoen the Mediterranean 
ProTince and the Paoifio basin can only have been made by maaiu of the Thetya, 
the thought ooonrs to oao the em!g«atlono( the oatenaCe Batorit^ to the 
FaeiHo baun may have taken place only in the middle or upper JuraTiaa period. 
The genus Jthabdocerat is ^hn wanting in the Lnoio doposits of the Indian Province, 
whilsi it occurs in the Meditorraaeau Province, like the catenate Maioritet, already 
in tbo Lade depcdts. Pttadaiimoth mbdrwlorU belongiag to tlie varietal aoiilM 
of p. ochotiea is unquestionably to be reckoned among the most character- 
istic fossils of these Swearing dates, and from the above remarks on the age of the 
Swearing aJates it vasalts that these molliiioa, aoeliaiaeieiiatiootfhe Aratb>Phei1lo 
trias basin, holong to the middle or upper Juvaviau stag«. It is a strange 
eoincidenoe that MmotU sotinarsa of the Meditenauaaa trias* in oatUne and 
aoulpture so aibriUngly aindlar to 'F$eudmeMit9 teMrealaflt, hoi lilcewise ita 
habitat only in the Alaunio and Sevatic doposits of the JnTarian stage. The 
question of a phvletie connection of both forms naturally suggosta itself, hut we 
will content ourselves wiih this surmise and leave the question of the postubility of 
tba derinlioii of MmolU bam PwiidoaMNoMs to a futove tin*. 
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respects a valuable supplemr>nt to nyatt's sections of Taylorville (Plumas county). 
Sbasta county w waating in the oomplex of beds with JuTaviaix fauna deslgostoil 
by Hyatt as **8«eaii]is dates.** Tbe Ugliert member of fbe triat of Shasta 
county is formed by tbe Uosaclkus limestone, which a^in has seTeral subdivisions. 
The two lower sabdivisiona are rich in Cephalopoda. A (aunally important diatino* 
tion between fbe lowert ^Tision-^the Traohyoeiat beds, and 0i« swioee^ii; series — 
the Atractitcs bods, does not seem to exist. The uppermost group — the Spirifer- 
ina bods— contains only a fow remnants, not yet dc-terminod, of Bracbiopoda niid 
Pelcoypoda. According to the preliminary lists of Cephalopoda published by 
Perrin Smith tlra fsnna may be oompamd irith the 'Aifalie fauna of the Meditn* 
ranoan Province. I can but conflrm tltiN yiew of its relationship on the evidence 
of some Cephalopoda (especially Tropite* and FmratnypUet) kindly sent me by 
J>Nfcasor Petrin Bnnth. AH the t!f pes ehaneteristie of fhe TbtbUo fauna are 
here repeated in the same association in a surprisins^ manner. The Califomian 
species are extremely cloaely related to tb^e Mediterranean species of this borixon ; 
some may prove upon a eloser examination even idenfieal with then. I will 
not enter more minutely into a dUcussion of the lists of fossils, as a thorough pal- 
©ontological invRstig'ation o£ these fauntr by Messrs. Hyatt and Perrin Smith is 
shortly expected; I musit, however, allude to the striking fact that in California, 
espeoially in Am lower division of the HosMUms limsstooe (the aomalM Tmcihyca* 
ras beds) a greater number of Trachycerata ocours with the othrrTrise typioally 
Tuvalic fauna. One might therefore suppose that here there was a transition fauna, 
composed of JuHan and Tbvalfo eiknenti, somewhat simDar to tirafavna of the beds 

with Za6i7e« t'r/i/;fWH« in the region of Aussce. But tliis latter ia decidedly to 
be oonaidered a Julian faniutt in which a few Tuvalic species and types occur for 
the llzsttime. The OalltorDfan fkiina most, howerer, fkom the natnie of ftaoom- 
position be regarded as ft Tuvalic one, in whiob, in contnet to the Uediterronean 
Province and in agreement with the Indian Province, tbe jjenus Tmchycerat 
still survives. In the Mediterranean Province Trachyceras appears for the first 
time to the Julian fauna, while the gaaaa aaeoids to India as weU aa in Gallfoniia 
atiU into tho Tuvalic fauna. 

The Hosselkus limestone forms in Shasta county tbe upper member of the so* 
called " Oedar Formation, " while tiie complex of dates termed Swearing stales hy 

Perrin Smith represents the lower member. Tliese slates arc liowever dis(in<5iiished 
by its fauna as well as by its stratigxaphioal position from tbe Swearing slates of 
Taylovnlle wbiiA, aoe<ndiiig to PrafeMor Hyatt*i oral oomnraiueation, are to be 
yegaided as tbe type. These latter belong, as already mentioned, to the JuyaT&ut 
stage, while the slates of the " Cedar Formation " should be assigned to a lower 
horizon. 

Hbe iqpper dinslon of then slates whidi precedes immediately tbe Hosselkns 

Kmestone seems to me to correspond completely to the Halobia bed occurring in 
* Tho Hdkmorphio Scriei ol ShiwU Ctniit;, Oaliianii»- Journiil o( Ocolag;, Vol. II, Ko. 6, pp. 00^909, 

y^MifitAuiMintkteiidO(c«i4riv«fOiiiinidfc j«iiiMi<c<Mcij.T(i. iii.ir«> 4, iv-»e«y. 
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tfaeMmepoiitioiiitair Tkyl<irrtne,{f«itti)ao eaaMm BtMia miMrla uid mne 

Camio Cephalopoda types, such as Vo!i/ci/clus, Eutomocems and Trachycerat. 

Ibe lower diviaioo of the samo aktcs is formed by the " TrachyoeOtt Hoiafxayi 
b«di *' wtiieta contun nuvMiKnia MouuBto of thb species, TCcalling in fbe ohanoter of 
the ieulpture AnarirenitM MfmuUUw from the Julian limestones of the Salzkam' 
mergnt. I am not in a position, being guided only by (Jabb's Ulastration in the 
raiaeontology ot California, to decide whether there is here actually an Anatirenitea 
lireMiit. The eonflzntation of Ite eitiieiu» would be cf ehraiialogieal Intefat^ for 
the oldest representatives of the genus Anasii-enitet occurs in the Meditormnonn 
ProviQce only in the Julian beda. Betides these Ammonites there oiKsur, according 
to Feiriii Smitfa, in the Homfnyi beds, Eahbia tuperbtt mui MaMkt fmgot» t» 
well as rare specimens of rseuJomomtU related to P. sulcirctdarit. It would be 
of interest to reorify this determiaatioa anew, as, acccording to Hyatt's careful 
Moottnt, flie JavnTiati Sweeilag slates fonti tin troe hodsoin of FtetidomonoiU 
mtbeirculari*. 

Tlifi " Cedar Formation" (to which belong the groups of 1)cds just mentioned 
and assigned to the Camio stage} is, according to Perrin Smith, underlaid in Shasta 
ooanfy by tbe FUt Eormatlon, an leopio systeoi, about 8000 fset thiok, of Ughly 
uliccous and calcareous slates, conglomprates and tuffs, the upper thicker half of 
which belongs to the trias, while the lower part contains carbonifecous fossils. 
The triaasSo portion of theee beds is nnfortaiiatoly very poor in fosrik. Ihon 
are a few AmmoDites, Brachiopoda and bivalve bIicIIs. mcstly rery badly preserred* 
about IfiOO feet balow the Eomfiayi beds. Ferrin Smith makes mention, among 
the Ammoattee, of IVMtfMrat WnHhUfit Gabb, a species whkib has also been found 
in the Star-Peak Group of Nevada. The determtnattoD Of this speeue^ towfaioli 
Gabb has cridently given too wide a soope, offers some difficulty which without 
obtaining the specimens in question cannot be solved solely from Gabb and 
Meek'a deseriptions and illastratkmsL Gabb figured as ^«aMo««et WMInefiim 
specimnns which have nothing in common but the intcrrnptlon of tbo sculpture 
on the external pvt. Having regard to tlieir external appowance these two speci- 
neoi nnght betang to two diflarait geaera. ArpadUet {CUam^ and Tracky- 
cerat {A»olcitc»). It is however not impnssiblc that tlie two species may Lelon* 
to one and tbe same genus {Anoleitei^t but only a renewed examination of the 
origioal speoimeDB and particularly the obawrvatiOB ot tbe inner whorls could ieaA 
to a satisfactory conclusion. Tiie type whidk I have designated Traehyeerat 
amerieanm^ would be plaoed ia tbe sahgenns AiioioU«»t to judge bj lleek'e illiia> 
tration. 

I consider the diviaknof tbe triie ot North Anerfea whioh eonMni these two 

species to be Noric and oome now to the consideration of tbe Cephalopoda fiom the 
trias of California and Nevada described by Gabb' and Meek." 

* Til* MOM of tlw (prow Wkittufi iniul b* nttiaad fof t\g, 11, PL IT of Qt)>\ P«laootoli)(j «l Cblifonu*, 
mU» I bn fttdii^MitUii tmk . m mm t m m f» Kg. 11 «f tin mam (Iris. . AAttatht IkfaibuM, 

f.U». 

' PalMontfflog; of Cklifcmi*, Vi I. 1. 

• v. a. a«el(gml BiplontioB of Ui> (ntiiUi VuiSU hj ChraMt King, V«L IV, Ftrt 1 bT F. B. MmS. 



I 



160 HllliLATAN E088IL8. 

As MOOfdiBg to ttievalulile obiemiioiw <a Hyktt and Ftontii SndihtiieieiMui 

now be no doubt as to the fact that in the pelagic trias of North America a series 
of horizons exiate nxjing in age, the 8twr-Peak Group of Kevada can also no more 
be regarded aa a vnifann oomplex. It may raflur be lamnned wltik taleraUB 
ffBrtt na^ that the Star- Peak Group comprises the whole of the Tjrrolese series, and 
Professor Hyatt personally infornird mo thai iho fossils described in the publica> 
tiooa of Qabb and Meek are not the result of systemalio investigation of certain 
bsda. but of ■padmeiu cMoallj gKUi«i«d fogether firon a moonfMB nuige wbidi 
has been snV Vi^trrl io much crumpling and dislocation.' 

Aa presumably Camio speoitis of the Star-Peak Group the following might be 
mentioDid:— 

AnmomiitI Homfr,!t, (iubb. 
M<9*MntM iUontfkfUiti*) BiUHHiiMwt, Oabk' 
ttAmoiTM iaiAn, Ifsdc. 
Al forms, not yet placed in definite horizons, might he namfldso 
AytMM* Mojs. (Cepb. dw BtUst. K., 1. iid.. f. 71). 
AntHM {fnamitn^ GaM^ "SUA. 
(?) JtM»niie* ind. [ = Ammonitm JaiN«nW,Oalil»).* 
Eudiute^a* Oahii, Meek. 

Aftor witbdnwiDg fbeas apedea fbm fonaia ihe foUowtng »— 

Jrpaditti {Clionilti}) fr»if»tfi,0$iik,tlg. 
jHoleitM autritanui, Mojs. 
OtHlkt* BUkti, 0«bb. 

„ Jf««lbMojs. 

„ mttaiamu, Mojv. 

Jcrccifirilicerai ITi/ii!.!i, Me«k. | 
DamubilM Saili, Hojs. (^Clfthmtu iaevidtrtaiiu, Meek}. i 
JMMM JOfUt Heje. (= TimM, jwMmkm, IMk). > 
firafnMAjWNM iiiiiav«rwi (sflml. jwHiuitmm mr. mU^unm, Uedc). 

Of these forms only Aeroehordieerat EfaiH, in accordance with the ezperienoe 
gained from the study of fossils of other localities, points to a lower horizon, 
namely* the Dbario series, and it might bo possible that in the StBr>Peak Bange 
Dioane dcfoiita alao eadst fiom wUeh the abon-mmad Amd>»riie«r» oi^natw. 

(tUtHTalt (BdL Oed. Iia ttlmtnm. fA. Ill, p. 400] h wO m PniIb SadOi i^U inhI tlist IM |llMtd 

ilir fS:K<P««k Group in tk« Mawliallalk rmb npoo « mUoDdcnUBiltet,' wlii rli it ineip'.^^btp tn roo. Hj*tt vofortv 
uul.v ^> BOt qaot* kny kulboritj in lappott oMbia lUlcmrat Ferria Smjlb cit«« i JonrnnI ot (iooloii;, Vol. II, 
Ko. 6. p* 603) XDj diagnwiti of tlic- tccbua Acr^r hor'ii/^as, in vhicb it i* poratc<i ocl thiit till* g«iia* liM fmlj >ivn 
f*aad Of to iht prrt^nt tii^je in tkv U rilttemticiui Fioviaoa in tli* lls*dtelk>lk. TVicri' is krr<^ nat » •flUblo uiJ abost 
th* AnMtiMUi tTiai. I here tlmrs mninUlnad the opinioa tiki Um Haa» Jcecribtii bv Onbt >rid Mntk i.i upper 
trU»ic (Norlci iroWr U>»sii«U» aii4 Hilobii. Abb. GcoL S.A., Bd. TIL, II eft 2, p. 2S.— ArkiiMh* Tmtfaocea 
f. iilH- To aTOLil t)i« poMibilitj of fartlin «TroBMnit iat«rpT«tati(w I nam tti# fact tb»t till th» jrnr 1898 when 
I ru«et«d Ua-'JunfiMk Triu proriara," Merp(«d op («tlwt tilM, I dMifwUd M Jim«iM^ni*«tt tbOMlMw 
■Uebm letaiiu to (lieHtUatiac limaitotiai, bat an vantjaf id! |3n Mlt«lth* MfiM Ulwriii illllMil^ m fcr lartlB% 
thaiiMt •utesl inns Iriuri* TMfaiU* wA HsMMto. 
• AwfaM amnri al Cnebabo^ Vel. T. 

■iamliiV to the ratai»«iie gim bj flihb tUe ftm snMt bi n lfMil» I«i«Uit<li«ntamtobe 
■wh bgui^eilbir HfificiiUjr or lu wtitliiiiaf. 
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Bat it might also be supposed tint Jbiroekorikvnu aionidt in tte Faoific region 
into the lowest member of the Tyrolose series, for the TCxtiiod iSMribntion of eaoh 

genus in the different provinces is not necessarily tlio same in nW cas**. In illus- 
tration of this we refer to the genus Trachgcerat, wliich in the Indian and the 
Piioi6o VMfinoM Moeoda to tlie TuTilio fsuna Inrt it wanting in tbe ModiteraM 

oean Province. 

Leaving this an open question we pass on to the discussion of the remaining 
fMua to irUoh xelatimiiililp the aaalogiee with the lower Node (Funnic) Oephala- 
pod fvona of North Japan pobt^ a» the foUinring tabdatioa ahowa i— 

MBVAOA. NORTH JATA», 

Ctm^itf Bt«i*i. Ceraliiet Japonieiu. 

Crra/c'i v A/etii. CtroMet JIaradai. 

CeffUilet neradanu*. ArftdiUi {Clio»*Ut) ap, 

Jrptukt** {Ctitmittt) WUtMfi* JmtUUu OottteM. 



The Mmrtntimi of trae CeneMfw of notmal dfrnentions with ArpadiUa and 
^nolciles as it is exhibited to us in the two small faunm of Nerada and North 
Japan h obanotecistio of the fbssanio sub-stage of the Mediterranean PxoTince> 
■iidloUitoldtovldUketoaMiKnthatdiTleldnof the Stav^PeakQioap which eem* 
prises the fauna tabulated above If Meek's illustration be correct, Jiwlcitea 
Alphei reprcsenta quite a peooiiar type of vtuoh the sjinmetrioal bundle-like 
ariangemt$iit of fherniBuohanoteilMiiL jEVvffwe^pMrat wbeqMiwK is lil^^ 
new ^pe which is foreign to the Meditmaoean Province. 

The fossils collected in the triassic arrasof British Columbia and described by 
WUtttTee in the " Oontributions to Canadian FalsBontology,"' and whose atato of 
praaervathm often leatea nmeh to be desired, evidently belong to diffemnt horiiooa. 
Having regard ta the palti;ontoloi,'ical relationship of tbf forms represented it 
appears probable that the same stages exist in British Columbia as in Nevada and 
CaUfomia ; but judging fram WhiteaW illatntioBa one oan oonoludi^ with eomo 
probability, that the Carnio and tbe Juvavian staafcs are present. The existence of 
th(^ AnL&ic stage here is also not jet proved with certainty, for the Ammooites 
described by Whiteaves as roptmomM McOomaU belong, as the drawing <rf tin 
fotoNB abmrt, lo the Aniale genia Paropopmoceraa,' nor to the permiaa 

genus Popanoeerat, but rpprftsent a new type of the Arcestid® with prioaidie 
BotuiOB about whose stratigraphical position no certain condiuifMia can yet be 
drawn. SVMJif eania Mmmi M M aaema, aeeofding to Hyatt and WhiteaTes. to be 
a true Traehycerag with divided external tubercles, and it would therefore point to 
the Carnio age, as Traohj/renu is characteristic of the Carnic stage. The same 
condttsion is ttrired at wltii napeek to AiOaMnwa* carUUtmt, aa tiw gemio 
jfalHmwwwi bM M yet been known only in tbe Oaniio atage. 

■ V«L I., pp. W l4lt^ Pl.tt4t. 
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1'ho fragment of a volution figured as Aeroehor^eera* (?) carMteme might 
^long to a J»vavile$. 

The forms figured as Jrniotifes^ and BadiolHei cannot lie employed for the 
determination of the borison of the beds to which tliey belong, partly on aooount of 
tbeiriKWdtf andptrQf onaoootrntof fliflbtedilm TbepReMnmek 
on tbe other Land, of AmfoaMiitffll, Wtofr0><ai4f «lloira tint tlie JaTR^^ 
is here xepresented. 

No iMwef data ai« aTaOaUe lespecting tba triaade dqoilti of Soatik Anuilea 
(Ootumbia, Peru). They bdODg to tin JaTKriM «taga and wew nmariced npm by 
ma In the year 1886.* 



The preceding observations only give a rough and incomplete sketch of the 
upper triassic deposits of the Arctic-Pacific Trias Province : tlie ftrnmeiraik to to 
gpf^nli: nf their divisions and tlicir chronological significance. Many local peculiari- 
ties may. noverthelesa, be recognized which have already beeo pointed out ia the 
eoww of tUa meBurir. Jlota piedae oonoiwiians mold aeem to ma to be pnnii»> 
iuTp. T y only be airived ai after fbe palmmtologioal working out «f ridwt 
and foUer material. 

If w« glaaee at the wbole tmA legfon of the pelagic triai ef fiie Ibetyi end 
the Arotio^Fadlto Oeeaa* Hie lestrietion already emphasized in 1886 of the Ilroli- 
tidse to the Mediterranean Province at the Scythian and the Dinaric periods, strikes 
as above all as one of the most important biological features. Only in Uie ^'oiia 
period the ISxolltiMM) fbai endemic, spned bom tbe lEeditanEaaean PioTinoa 
over the great seas and penetrated as far ns tbr p-istem chores of the Pacific basin. 

{Riere can hardly be a doubt that the poor Cephalopod fauna of tin 
Vcifenbedi eatraded fnm Qw eeatom legioiie of flie Ihe^ Into tbe anieU 

* l«i6»KiiMaii«»<lM<CM8g WW "WW i t w lig «"*wrtbMhttt oHttoflf a«» g«Mn» 

tkiw gTMfi* in llu gutM BaiatonUtuMXAli^ mjteU (Otph. im mO k Ulv tm TriupnvlBifb fl), •« <kt 
gfoup o( B. ftmaMi, Of gioip ot B. mHttifhmM ud tb* group of B. amiU. 'BjM.ln 1889 (Ooalribntloat to dnaffira 

P(Iiix>nti.1uf;;, Vol. I, J. B. WbitcftTca, p. 144) pivpowl to Twie t1itM« t^iee s'^'^'il'^ ^ ^l*' "f gecfrs, of whi' b 
ths gTittip of B. f*mmati tlmitd rrtjim thr n&iM SaUUoniU», Hm gnwYi <:{ 11- arirUformtt, bowem, ihould g'% Lh* 
Mm* tl AmMitM tai ih» gimf cf B. m-uti tin: cf /^cnvraM^ci. tint iMirorti;o>'ily Ujatt II. c. y. UB) rr|;«rd«i 
aa Ih* type of the ffi^en jipiii'olif** » f ortu from V^Dc^jvet Idland wlilcii CfrUinly cmnor^ bp uwi/noJ to nij^roapof 
H. iir«lii^:nB<#. It ia difficulL to get & ccrieol impreiaion of the cbiructtrr and ayRt(*iaalir jiotiiioti of thU form {fOn 
Ui« Twy poor Ugan and iaiaffitamt dwwiption <rf .^r«<<i « " t«< ^'a«ctiii»(v«n<. ZI>* £ku» m srU m tli« dneripti'v 
Injluto tlwt tilt iuaa wborla ir« oouplsttl; amootb, aod that th* atnicUt timjlLt rilii, iritfaoit tnWclei, ooeur odI; 
w thtMlKior balf of Uio pniiilthiikt* wbori. Tfaa putnrM and tb* Itnglb of tbe b«d;.«bM>b«t an ukMHra. I am 
attdhfe *ith tb* *riittii|| data to eiprau any opinion apoo the puwble nlatioaibip of ^raMMtt to m BoMfMB tr 

— » i^it t>«ngliyi* —i I TO M til ut J a ii ia raM . JUf|w«MtMMnlltb«rti>m sadwlwri* inbiw'rair 
tetis •WmiML AMailMkNllriUiMBttalNitfisiiiriii<a|nlh«tnMMi8Mttnil pari. At 

i fc i ni Ttto,aM*ej iMihai^ wtt — 1ik» safarirtirtf t Irtuwlfc niy ■» iMfU mmn Ik* aid** and 
taal M tb* •iicnal part with kMl-Bki umUaf h fcsM Anfii tMirfs fls leteriaft 

* A>tti*di« Triaalaanaa, f, Uh 
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MtffiteniaMii «im. Hi* migmtoiy fonu oouMxA, putting mUI* tin iioliifld 
MeakooontB, only of Pinaritids from whinflt tlien* pariupi undtf iba inflaenioe ot a 

temporary isolation, the Tirolitid«B brancbed off. 

A later importation of foreign dements into tlie Mediteiranean region occurred 
then in the Dinario p«riod. It extended also into the neighbouring Germanic badn, 
in which, howcvrr, in-obaljlj likewise under the influnnpo of a oonsiJcrrdile isolation, 
a farther special and independent deTelopment took place, while the Mediterranean 
golf reuabefl in open eoniieotion with tbe Thetjs. The Indian regfons of the 
Thctjs' were in unititemipted communication vitb tiM Afotio ngiom la. tli6 
Scjtbiau as well as in the Dinaric periods. 

At tbe beginning of the Tyrolese epooh TirolitidaB began tbeir migntioB from 
the Mediterranean golf through tiit< 'Hirtys into the great Pacific basin, which from 
this period, as it seems, increased in extent and puslied its shoieB farther and farther 
towards the south. The distribntion of the TirolitidiD OTer the vast areas of the 
Thetyi and tbe Facifio region it a phenomenon of pn-at biological importance and 
it seems thereforf> ndvhnb1<> to pro<tf!rTc the boundarj between the fiinarie and 
T/rolese Boriea below the Fassanio fauna. 

The lleditemnean gvlf attuned tbe gRatett eMiobment of ila Cepbalopod 
population at the time of the Tnlian fannn. Thmif:h tlu- Indinn fauna of this period 
is oalj imperfectly known, the most important of these genera, occurring indepen* 
dentist are UitewiM fonnd in it 'lie Imowledge of the f anna of this period ia Btiil 
more incomplete. But in the rich fauna of tbe Tuvalio penod, immediately suc- 
ceeding, we also meet with the same genera and types on the eastern coast of the 
Padflo baain as ire do in India and in the Mediterranean Frorinoe. On a former 
oooulon I bave already referred to the apparently simultaocous occurrenoe of types 
in remote regions of ihc ?rn and I have dwelt upon the surprlsins^ fart that in 
the Mediterranean as well as in tlie Indian trias a concordant order of suoc^tsion 
of «Mb iaiina oan be provad.* It is now shown thai this plMoomenoa also extends 
to the Pacific region and that it therefore comprises tlie whole vast vc2;ion of the 
pelagic triasaio deposits which are yet known to us. I confess that this result is 
rather unespeoted. Hie farther we extend tbe borderaof oor knowlcd^'e the nme 
dilQcult and enigmatical will tbe question become n$ to the habitat of the oiypto* 
gene types which play so important a part in the history of the pelagic animal 
world. It is true that vast regions of the surface of the earth are still closed to us, 
and at tiie time of the upper trias remarkable changes in the distribntion of the 
continents and in tlie cxtnnt of tliR seas, esppdally in the region of the Pacific 
Ocean (cf. p. 143 above) must have taken pkioe. We can therefore still bold to 
the opinion that th« e ry p t og e ne types originated from nmrine anas wbieh are yet 
unlcnown to us. And in a similar way i( mu?t, in jnrloring of thi-t dfiss of phenomena, 
be borne in mind that changes in the physical character of tbo surfaoe of the 
eavA mtwt have moik uatsriaUy inflnaneed fha distribiitKn of the organic beings 
tbenoD. 

' Tb» pri.b»bl» rbji-rt-.i:!!. \h>l Nurie f«i.i;i;>' -r9 yet nnknown ia tJio ImUnn P.-or:rcH. hi' mrt I v jijiating oat 
the •fli»I1 •irauBi{i:r<,'wi! a( tki; iuarv eloui} cmniiii ?1 htm. Hi* mat af •^immti in tb> Motieni m Far ilnilMl iimiii 
to U th* MUM of the kluDiw of Noric tUg*. 1 n » i y -im tfn —taMlB tl UuW <S» MliltW H IWia ftWtoO tti fhs 
PMiie Oi«aa i* m>\j Mw<«ivaU« by ntan* of th* Tbit^ 

• ai|lu]at*dM 4v HiIMM* Kdhk II. |b or. 
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PLATE T. 



UaU)kitki. 

Batunm raooroit, S. v. Xaja^ i>. 0. (CL TL tJ., VL ta^ Ttgt. \, 8.) 

tiffi 1* VaB. OEUC^DA^. Nf'iirly complete tpecimen nilli the ^^K1y•<h&lnber, iMMt ot tt ■ 

tut, ¥tom the Ualodte* LimmtoM of the BMnbuiag Seetiou. 
« t. yA>.OBU4»A. laetmphtt aptdmn* tnr tiM Boik pttfe withost Ot t«l. with 

half a trharl of the bady-charnVjc-r. From tlio snrae Ir'Pati'y- 
u 3. Vai. OBUqi'A. Cl3amb«»d cast vvhii ouly a littk >;I tLi' t««l rvuukiniiig. Vnm 

tteiuulocslitr. 

» 4k mu. Spwnuk with tiis iMdr<liMBbcr wd tlu apertoml nuMyia, aiml 
ofHftflMt FkMithinnloadilr. 
All lUiligttKiMv «C tte utanl lu^ ud vtndnwuflo tin (toM witt««t ih« v» <C » 
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Funn 

HAUiBina. 

H Mjanma rnocTcm, E. v. Mojt^ p. 0. (CH PI. I tad Pt. Ill, fSgi. 1, I.) 
Fig. 1. Val OBLii^o*. Nearly complete ipecimea witk th« bodf^hMibcr: moit ot it« 
cut. From th« Halorites Limeatooe of th* Bambuug 8««tion. 
^ %. Val uou. Ctait U * iMuljr eomplato ipMinm with th* bodf^ihitnibar. From 

The figiMs H* offlMMitaalimkwdvnadnwBdiiHil/MtfavitoMwWk^ 

itflMtor. 
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PLATE III. 
Huoma. 



HaLOHITKS PKOCYOS, E. v. Mojfl., p. P. (CI. PI. I, PI. II ) 

Fig. 1. Vab. uo». Internal cast with Uie Uat, with fngawnt ot out of the Uut irbor ] 
oflfctba^v^iHnter. gbwiflw Hafcritw Lhmtoae tlw BtohiMg Bwtiwi. 
« «. Vic sKCTi. OmI «( • iiiiawat Mm bg^thMober. Aeoi «h« him 



I, 3« HAIMtmt AteuB, S. IC«|^'pk 17. SpefliiiiMii «riUi Ibe 1iiid7<4iliMBbar md put 

fj( the test ; ptcrided with tlie aperiare. From tlie siune locality. In the 
£gat«« iic aod &d part o{ the last whor! was removed in otHii to tipmeot the 
extercal part of the pvnnltimate whorl. 
4w HAU»ma Chabaxi, E, t. Moja., p. 16. Mearlj complete epedmen with tltt 
bodj-ebaaaber, moet of it withoot any teet. From the aame locality. 
H K. Halobiiw raaufis, E t. Moja., p. 16. (Cf. PI. Y, Kig. 1.) Vasiktab. 

ompltte aimiaMD, omA of H iriih»ni tbc tMl^ with part of th« bod/^ehaaiiNr 



locality. 




Geolo^iral Sun eyof Ijulia. 
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Th. BiBimnk print. 
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PUTE IV. 

Uktantu utmaoKii, E. v. Moj«., p. 13. 
Fig. 1. SpcdnMD with Uu body-ehunbM uA put of th« tmt Pram tlia U*l<iritw 

Iiia«BtaiM «t fba Braliftiilf Stelira. 
J, S. €batii1" r.Ml m^t with tb«begiftiinig«rib»iiMdiM lMdy>chHiiber wboA, 

tbe same loMiity. , 
„ S. SpeauMU wifk put of the («t md prorided with half tba 1 

wLorl, placed in the poiiliou of a complete eumpU of th« budy«hamlMV« 
of which the last half wliori luM beau removed. Frota tb« tame locality. 
. 4. Goct of a iMMly MMiihrf* ■(arimm with Ih* bodj^dMuhir. Ami tm» 

AJItbolSginwaMaf ttaMkonlwv^aidinMdnvrBdiMetlyimthaataM of 
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FUIBT. 
HuiOBmi. 

1. HiujuTEs piiiosn, E. t. Moji,, p. 16, (Cf. v: TTT, 71.^. r,.) 

TrtM. PuU-grown ■paciaw ]iranil«l witb tbs kpertanl margin. Ca«^ from 

PxBArtlTArtTES. 

„ 2. PiiujtrviviTSs fltANTOEDi, E, V. Mojg., p, iO. (CL fJ. VlII, Figi, 6 and 7.) 

ViuiiTAS oau(inA. Cut with as i&eomplite MI^'chHibir, htm fin Kil^ 

rilM TiimntftMi ol tht ButlMiiiif SMtiaD. 
„ 8. PAUiuTAVitH unsjorai, K Mtijt., p. M. OdoHU hUifmm ipewron witb 

the tett, and oMrly complotvlv prt^rvad apntanl angui^ ban IiintiB.04 

pnil»Ujr ffoa tk« UaloritM LinMatoM. 

nearly oDTnplete bodjf^^haalcr. CmI, Imm tli> Kltrilw UmHaMot ^ 
Bamlmmg Scetion. 



Digitized by Goog 



4 



FUTBTL 
PAuniTATini. 

Tuujmtfrtn Pimif ftunu, OriiAwli, pw 94. 

Hg. 1. Fall-groMn epeciiiKn, De*rly comp)f>t<i'. Cai<t, with ■oBMimnfcoI titlnb 
Fram the UaloriUa Limmtone of tbe Bambintg 8«etioD. 
^ tt riBMhwufl intenial eact. From tbe mm« locility. 

„ 3. FUn of tha (utDiei >(t«r Orie«biach'« original cpMunaii from Kiakln Vtitx, 
PAttA;uvAViTia JiOQDixi, E. Moj«,, p. 25. (Cf.Pl. VII, Figi. 1, g.) 
S, A, 7. FolUgTowQ E]:>e<.'iinca» with tbe body -chambers pretei'Ted; CMt* with 
pgrtigu at tait. Fmia tk« HaloritM LiiMtooe «{ tbe «f"*~"-g Saelma. 
Mtto<ggwtiiw«l«li»»atBwliiwtwij»w<liwit M»H yw«UitqMiii^^ 
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nmm 

Wuuvn.nm. 

PiSunTAnxis Jacqviki, G. Mojs, H- (Ct. PL Ti, Tig*. 4—7.) 
r%. 1. IMjkdMinlMrof ftfiittigfeiraipMim«v;»«iit. tuom fiia BabiitN luMrtsnt 

„ Ik FuH-^rcwu form with t^ie ]ieniiUiinat« irharl oart, Cnai fill HM Ittllilif . 
Fai^vtavites TiBDALLit £. T. Mqj«.,p. 27. 
t, tuS-gitmn ipHiima wifh the bodyd m nlwr} ft twti Tnm A* BikriUt 

LiniPstons of the R«iijl>an4fr Sottiftn, 
„ i. PL'nuitiuiaw 8utar«-liiie of a full-grown ep^cimea fraiu Uie same looalitjr* 

pAWdviTTTss Rmam, B. v. Hnja., p. 28. 
„ B. Cutof ft foll>gi«VB wmpIateq^iiiiM. IVom tht amc beality. 
„ 6k PAUlOTATmilliiroi, £. v.Hoj«.,p. SO. Foll-fnnrafteftrly complete speeimen, • 

ca»t willi pirlicius of lh« ts9t. 

figa. 7, 8 aod 8. Pakajotatitis Lodoln, £. t. Jieja.* p. tti. f iiil.gi«wB qpaetmnf 
(n^. 9 wHIi til* ipwtaw p in i wi l ); fMb, bw> tha Efttoritw Limwtea**! tli« 

BaOibanaj^ Section. 

AU the figures an of the Datuial ma, and wen diawft w tiw etOM without, the um o{ » 
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PLATE VflL 
FABAiranni. 

PUUJCVAVIIM BoDDHiicrg, E. V. Mo]^., p. 31. 
tig. i. Trrs. Nearly complete, iull-^ruwn upvi'imcu wiCb the b()<iy-euamL«r; aoatt' 

from the lI»lorit«s IdiaMtau of the Bambanag S«atiaD. 
^ S, Vaurm* f nU-gmra •pecimen with tht bodydiKiabw, am quite apmplatSi A 

Oiat froB tlw HUM locality. 
II Full grown •(i«a nun wit^i ibe auUrior part uf ihe Imdy-chamber llMiktn off. A 

OMt witii some remukota of the teit. Jfrow the muo looklity. 
« «. IUI'«nviiipMiimmiritbti»psttaltiTOtawfa«ri,o(wbKbtklMt«lM(l»«^^ 

inr' thr 'j' ']v-<:liamk<r, bu bMB'lHMTCd. A CMt with pOftioiM ot the tttt. 
^ Fruin the sama localily, 

„ B. latomal OMt vithout the teat From the same locality. 

KuuVTATtm BLunaXBi, £, v. Moja., p. so. (Cr. Pi. V, Fig. i.) 
„ 6. VuiVtAt BfeOTA. Cut of • nearly compleii-, full-grbvi n epecimeu, from the Holo> 

rites Limestooe of Bambauag. 
„ J, A josLUg spooiiMo with (ho body^dunbar ; a CMt with wme fottious o£ the teat' 
fnm Iks MN loodilir. 

All tho BfiuM an fli tht ntonl tin, imimm dnm tntiiostiOM wilfcoiittht ■■» oI» 

ieficct«r. 
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PLATE IZ. 

PltUUVAVITM. 

Kf. 1, PABiJUTiTiTM, noT. f. ind., p. Si. Sp«ciin«D witli an incomplvU bady^himVtr J 
a ca»t from the Halorite* Liine«toD« of th« fiunbiiDag Section. 
PAlAiVTArnBS Stoliczkai, B. v. Mojo., p. 39. 
„ t, Hon fiMljr ribtwd Twia^. Full grown tpaaiiMn vitb Uw bod/^bambarj ft«Ml 

fnm tbe RdoritH IdnuatOM of lh« Btuhiia; Saction. 
„ i, y.nr- i-fiAy liHi'^d vnri«t}'. Ciu-t of a toll^givn ■pwiimn witb thct^y» 
cbsmbor. From tbe lamit luunhty, 

JOTITSS. 

Figs. 4, A. JoviTSS, Dov. {, iad., cx aff. J. bocsikris, p. \S. Fngmenta with part o( ttie test 
, Mid vitb tbe anterior pari uf the bodjHihambcr. From fc4 Cwttona^t 

th« Kiogirii Binge, aontb ol Sangeh* Tklla, 
All At lli|MiHM*«l4teHtnml n»$ tcA mn imn tm. thi •ton iriOraft tlwvt«ts 
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PLATE X 



la Hbeaclitiii (OmrDStiTics) JANDiAsrg, K, V. Mojg. p. 74. Ppfoimfn witfi tfi- 
bodj-cbamber ; a eaat witb some portiona of tfa« t«at, from tbe d^ris on th» 

» Ofim «t tfw iMai Vm. rrateWj ftn» ^ VtirnUm ] 



Jmfim (OMiniMann). 

'„ 1. JoTATtTBB (Oriubacbitbi) MIDLST&5C8, Sbcdiezka, p. 88. Cbamhwal «Hi^ ftoM 

th* bladk luuttoM, fnhMy balttogtiif to (b« Daoulk bad& 
„ S, JwATim fOsnnumiTPtl Hjjnii, B. v. M«ji., p. 39. Tfaiekar ruMj, Chtai* 

fled fra^DK'iit ; from '.he Da<^oella beds of Lanka. 
ft it 3- (0.) Uanmi, TypB. Cbambered calcified east, aomrvbat dintorted. From the 

Saoinitis. 

9, StMmms, dot. f . ind., p. 4t. Chambered {nguutit, mott of it with tbe t«»t, front 
Jiu KbhIw* triUt Pmoooiua c£ iMnuiwi (No^ 4) of tbt BuAm^ 

Section. 

H 7. SAQBHITts, nov. f. ind., p. 43. Chambered fragment, from tbe I'ivaUe^d* 
(No. 9) Hocbgcbirgskalk at lha bua «f flw NnHton* aC tht mouitsio* 
ot tha Bmlning Saetion. 

pAiAJirvATrrsa. 

„ 8. PAKAjnTATinB BusTtrnt, E. v. Moj* ., p. 80. Oatt of a f ull-g^nn tpct-imtD witb 
tbe body>ehambcf, friHn tbe Ha1orit«s Limeatone of tbe Bambanag Section. 
All tba figam sia ot tha Mtual aixa and wan dimwA diiaat^ od tba aloM witboni tba aaa of 

• I 
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PLATE S. 

AMtMitm (JtrnviTu). 
fif. 1. AM/iToiiiiaa BAHBAXioKHsit, C Moji., p. 3&. Cttt vitk th« rattrior btlf «f tbi 

last whorl, coositting of tbe bodychamUr ; ff«in tb» DMoatls bcdi of the B«ib< 

baiiAg Section. 

K 2. AK4taMim CABOi.!, £. t. Mojt., p. 37. Fyriliied cast ; from the Daonella l/sdt ot 
lUmlcin Vahx. 

^ 3. A <T r - K, Yig^ii, B.T. Voji^puM. fytitiMdcHti ItMillitSiMadltMi 

of Uimkm I'mv. 



„ i. TaoriTU, DOY. t. ind. cf . Trop. ■i-atraca]«b F> ^ Chmbind 4Ut, frain the 

Tropitc* I^m«<tone of Kakpftoi. 
I, S. TioFrm, ind. cf . Trap. ftnobdlAta^. 47. CAinhiiad fnn tin Ikofita* 

TiiiiimtftiMi o£ JLaiajuiL 
„ 'taomm,ueir.t.ini, p-it. FnfnNirtflC sginailnndaMt, fron tli« Trofiteii 

Limeatone of Kal«f ani. 
„ 7. Tsonraa, ind. of. Tropitea discabolLatas, p. 43. Cbambond cast, from tbe 1 r4>(tiUifi 

liiOiMtoM «l BAlapaoi. 
«, i. T«onm BtLATAnoiu, £. T. Mqi., p. 46. CMintb«(fMt part of tba body* 
^ItoBtteTropittt Itaeitoiwor KakfanL 



M TuflKwmu, BOf . L iadq fk 90. Cliil» fma t!b* TnpttM fanaBlove of KolapuL 

BiaiiiRU. 

n ID. SASKNnsg, nov. t. ind., p. 4). Chambered ipcciaMo wiQi ImUj pimimil leo^ fna 
tbe Doooalla b«b of llw Bambonag Sectioa. 

THrriBiTEa. 

„ 11. TaKTiDTTBS GtriPOHii, E. T, Mojs., p. InaomplHespeoiiaeii witb tb< body- 
dumber ud part «t Um tai^ fimn tht Bakcitw LimiittM «l tha Bovhtooif 
Smiwd. 

n U. Tununa Hvzun, B. v. Maja., p. 6t. (Cf. PI. XIL, TIs*. Sofaam of a 

ipoeimeD, from tLc Ililoritts T_ i-'r:r -h- of tl.f Tfumhmg Section. 
All the figttiM an of the natural iitxe, aad w«r« drawu diraotljr on ile itone witboat tbe um of 
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PLATE XII. 

TBETlntTISS. 

■nutrttmM nmcLKTi, E. t. Moj«,, p. 62. (Cf. PI. XL, Fig. 14.) 
K(. 1. Spi'cimoii wLthri' iirly romplttt b«dlj*«hwnliir. ttM Out Bahaltm Li—iti»> ct 

tilt Bkmbana^ Section. 
J, S, SpMiMB with tlM hoify-alHMliit tad paii of th* ImL Fmb Am imm iMililgr. 
„ locompIetotpMiBM wilb til* Mj^chmter ini part ol liw tak Kmn tlw no* 

locality. 

0 4. Fall-grown individn&l vritli fuci vl th* t«it an^ » pdnlicn ot t|ie la^i^tBliVi 
Fkhb theuOMlMBbtjr. 

HSUCT!T». 

u A- HBLIctints ATALiiTTi, E. r. Mojs., p. bf>. Speoimea with tbe body-chnmbvr ftod 

dmrMMiinM, 

n •» STEixsfAssiTfs cLiosiioiDBS, B. tM(]i.., p. 88. ChMiWed fmgtDettt wttli tptn- 
aauXt ol tli« iai oa lb« inae; l^ hurl*. Prom tbe Hah>ritai LimMtone cf lb« 

« ?. 8niiniAiiiim»INMagHai,E.v.Mojtnp.69. GhiMBbwcd ftagneni villi portioaa 
«r tlia tait m tW iBMr wfcorb. Frnwi thn ffilnritli TJmitoWl t***"- "ft-V" ff 

S«ction. 

SrSIMHAMXITM NuSTLINOt, £. T. Moji., p. 70. 

„ a. Sp«oiBnD wiifti At My-dwnlw ad iwrM at IIm tat. Iiw tin Habtita 

LiineitODe of tbe BamLaoiig; Section. 
„ 9. Vabietai. Specimen witb tbe body-ebamber, and part of (he teet. Pron tht 
tame locality. 

All t]i« Hgtum m of tba oakmal liatt and wna dra*o dinoti/ «a tiu atoiu without the iw 
at k frfaetor. 
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PUTEXnt. 



STIIWHAHiriTM. 

I. Stiuwunnni innautom(uiii% UtjsFi S|MiBN wHh 1k» begfanli« 

of tlie body-ohacnbT -,ti > tho M onlywtta nvr wkmlt. Vkam the Ba)M|te» 
LioMtoDe o{ thu iiambiinag Section. 
^ gw STBivH^raiTU LvBBooKi, B. V. M»j:i , p. 71. ClMDhwil lywinM wUik iwt a( 
tiMtoit. Fwm tin H»lwitw LimMtont <l ttt BmUig B>rtif . 

CUOXITU. 

Cuwnta WooBVAmn, B. v. 1liB]*>i 

„ 4i Jj|*> SpeoiiD*'!!, with part of tba lest and with tli* Wgititifep; ol tb* l(Biy» 
«b«inb«r. Fcoin lb» iU»lonta« Line«t<me of th« Bunbanaf 8«ot>oa. 
5. Vavrai ouma. GiMalaid IkigBBt, Boit <f it » «mI. Fven tli* nn 

„ e. Ty|M *> CuOTiTBi SomUi S. Ho}t., p. 61. 

J, 7. VarutM J Cbtmberad MtU. Pi«mtli«HaluntiMiLimMitoDeottbcBuDWuikj;Seetton. 
P 8. Cuoxms ABnMXS, E. Moj*., p. O-'i. Fru^antint with ihB utt nod viik pvt ol 
tbt body-cbaniber. Prom th« Haloritoa Linjettocje of tbe Bambanag Saotioii. 
All ttl Ifom «(• fit tta latiinl liWf and iwf* 4nin dinaUy m tfa* (toM «it^ 
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PLATE XIV. 

Vig. I. Clionitm HvGBESi, B. V. Moji., p. 64. Typ*. SprcintB vltbtlMtKid^lHiiilicr, 

most of it » ca«t. From tht Huloiitea L'li.p^tune t f the Bao-latia? Section 
E\g8.S, a. CL Httghwi, V«»iet»t«». Sptciinen* «ri«l» tW body -ohamlin anU slight nimaiiiiti 
«( tbe twL ftm tb« MOM loaliir. 
4 Cliokmb?, oov. f. iiid., p. 65. SpMineD witli tin iMgiDAtiif of titt body-dmnbi^ 
most of it » cast. From the H«lorit«i LimtdoM of llie BwaUM»|r 8««tHMt. 
, A, Clioums »PiSOgO», K. v. Moju., p. AC Sf»-cHiicii witb th^ b;x]_v-cl.aml>er aud ptlt 
•f ths twk fMHB th« UakcitM LimMtone ol tho Bambtumg SMtko. 

AtPADITES. 

«. A— MumnwM. B» T. Moj*.. |t. M. Spwiimen, with the te«t. Promtfce 
Ciiivulal lanMhiM, «h1i TndijrMnu tfhitfmn bum. Sinliin F^. 

, 7. AmDiTBS LissittK.NMS, E. V. McjN, V 60. Fngineut, with th( twt uu) with a (wt 

* * «f tlM body-cbmnler. From grey limettoM (with JuaoaitM el. «yiBbiI««Di») «£ 

Dutmakitu. 

, 8. DiTTMAsiTEs HmBifE. V. M<iifc, p. W. ChamlMNd ipMiaun, with part «l tk» 
tMt. From tha Halottto LiiM«l»ii« BHilmf Stetiw. 

AHATIBETintS. 

„ 9. AKATnmiTM KKLTist, E. T. Mejt, p. 89- BpecStMe wHIi tlia bod/^aaW; a etrt 

Thisbitu. 

10. TmsBiTf s (?) MBLBAeii, £. ?. Mojt., p. 66. SpMinMa witfc tb* liat. Fnm lb* 

* blutk limeatoo© of T»r» Gadh, N. of K»iapaw. 
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FUTBZF. 



Af. 1, PjLKA.nBRTlTl'; BxfiTKivm, E Moji., p. SB. dwllJMnrfMlt HrM IbtBdlNjW 

LimriiODe of the Bamban^ St-cliou. 
„ I. PARATiBniTKS (iEiKini, K. V. M«j«., p. H3. Clumbercd (peeiman, with nooM ptili> 

tkM of tbe t««t. Fnm the HaloritM LiiMttoM oC tha BubMag SaotioH. 

Vaaimam Aamni, S r. Mo|a., p. 8*. 
„ 7. Specimen, with th« body-cbamlnT i 1 > Dtaa ratuoticf tktlMt. flfOBttcBtllh 

ri(M LiiDMtoiie of the Bunbanag Seijiioa. 
„ t. Chinhmd spociiMD, with part of the test. From the tatn« loealitj, 
„ 9. VttittMk Chambered apeeiiiiea, with part of tbe teat. Fram th* lUM laotlilgr. 
„ 10. TinkitM. Speameo, with the body -chamber and part of tiw Ink Warn tin MM 

TTBiTma. 

Tl»STIT*S RTiU.1, B. T. ilnj*., p. 7<. 
„ Specimen, with the befjinninj; of '.ht> i>odj>chambeT ani prtoC Um lol- Rapt 
Ibc Hftlotitia LtaaatrnM «f lb* fiMabanag Scdtion. 
4b Hni^iit of As bodT-obamhw, wiUi part of the tait Fran tte aam toealitj. 

fit TlsmTEii MfRciiisDNl, E. T. Mojs., p. 7s Speoini'-n, with the !>3<ly-ch,imber aa4 
part of the tcit. From tb<' ii>ilor:t<'i) Limettooe </f the Banbana^' Si»itk)o. 
f, 6. TtBtTiTis PsiRtK SMrrai, E. v. Mo^., p. 79. Specimen witii iln- body.cb«mberaotf 

portioDB of the teat. Prom the Ilttlorites Li'm- btone of the Ban-.bariag S«t'tiou, 
Ail the figaret are of the natural aiiei, and were drawn directly olt the atone nithoat the use of a 
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PLATB TTL 



S*.%krmmm, 



Puummiw Awrammuiai, K «. If oji^ p. W. 

fif. 1. Cluunberad cast. FrOOl Um Halontes LimraU^nr hF e 'HiLniVMTriiiL,- SMtbit 

II I. C)MiBb«r«d tiveuiUB with ptrt of th« tMi. Pmu tl>» mom lo«>lity. 

a. V^Kimi. ChMrtMdipieiMi,iill]ifM* tCasteit. III* MMlwdH^ 
,1 4b flan of the •atom from a type «peoio«o. Frost fl* Mnw Igoililgr. 
Paiatisktru TauK^Dum, £. v. Hoji^ p. 87. 



llitTBSiTW (?}, DOT. f. ind., p. 88. 
D 0. Flu of tbe itttaic* of k fta^mt. From the biaok aniUMMoa* liamtaiie of tfao bod 
lln.6 orthtBtBlHitflMliaa. 



ft i«fl««tor. 
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PLATi xvn. 



SmnLiiiaiTEa. 

Sajtdlhgitcs HicaiAi, E. v. Moja,, p« 01. 
V%.L CiMHDiMNdMit AttBtiM B>1«ritaiUiMd»M«Ca»]kii1«Uip8MllM. 
J, t, External vi«w of t1>« cast nitb th« body-chamber. Fnnn At mmt loaaHty. 

Sjon».uians8 Aicribaldi, B. v. Moj«., p 92. 
^ t, Sp««im«D with tbe bod.T-obamb«r, without the teat oo Olltw IlllOli* Am 

ih§ HabwitM lammtmn oi tbt B«aifa«iiaK Stctioa. 
„ A. YivwrtM. Sparinm vitk du IndT^UabHt vithool tht tut m 0» mtar wlmt. 

Prcm ihc (iftro* locality. 
„ 6. Cbambered cMt. From tba nffl« locality. 

GlOCr CP pKOTBAOBTCSBATi TAUDl. 

„ 6. FBOTBACHYctats KALfUDAXVir, B. ?. Moj*., p. 89. Chamharsd tpcdmen miih tb* 
lMk» ftm tte UMk liiHiluik fMi« th* Jialyba OteoMr. 

Omvp ta 9u«Tonu!ra DUrLlOA. 

„ I, TaACHTL'xr.is Tin^rioju, E. v. M':'j?., p. 90. Ca<it with the lininBin g li (Im 
bodjr-cLamber, from the <arinotdiil liin«»toiu of Bimkis Paiar. 

Otoop or SiRtiriTM AtaoMOM> 
SiBKMina ncoAMB, E. v. Moj«., p. 93. 
, B. CbtmberMl eaat, from tbe Ilalorites Limeatone of tka BsiBliMn^ flMliiM. 
„ 9. Gbambml fnpicHt witb the tMt. Firom tJu ium locdilj. 
„ 10. Snwrnn Riostmit, B. v. Moj«., p. H. Cbamb«nd fragmant with tbe teat, frm 
tilt' Halnrito LnriMtona of the Bambanag Section. 
All th« fignrea are of tba aatunl aijMh and mndnvndixwtlj on tbe stone without Um ut «£ 
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PLATE xnn. 

IktMumtmu acBUoraiwim, B. t. MoJ«, p. 107. 
fig. 1. SpecmwD with newly mmj^ Uiffimmhtt ud pvt of Um tmt. Pwm Um H«1o< 

^ «. CIWB:bmd«pMinWlrfthV*«*«>tiw<wt> Ft«m tlie same localitf. 
HjilS, 4, ' I ^ *' T^MJBisAr.mR DnswKii, E. t. Moj*, p. 108, Spcdnwai witk bodf* 
cbaraber ikud with pottioiu of the t«rt. Frem tb» HAlolitM UllHteM ti the 



VnrMoonu. 

PlirAC0CJll4»?*MfA, E. T. Miija., p. 105. 

ISc, 7. ChunlNnd apMimMi with gntona indiMted on th« figare »ad nmiMiit* of th« 
tab. liwft«kH«1aiitNXiiiiiMloH«CaiaBtagAmar8wtiaii. 

I fam At Mat ktriilr. 



PUIHRM. 

„ ». PiACttw, ind. M. »ff. PI petMct;, Pr»ga*nt of » elMmlMnd'i 

From tiM DumIU b«d* of tho Bunbkaag Stnavu 
AU the figttrei«wot«to Mind ilni«i4 tawedwttly oaOt ftoit villM»tdii UM 
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FLATS SIX. 



Kf. U PtItAOOORAI, fp, iai., ex aff. P. ImT^ratoris, p. lOS. Praj^meet nf a chaniln^rnl 
tmttttm tk«LiBisUMMeomplez No, 6 ot tb« Bsmbuug Soolion. TbeambiUol 



Fuonn. 

„ H PuoiTU Oldbami, E. T. MojB., p. 111. Chmalawl tptaimat^ 

th» tfl«t. From tbo DatjnulU b«d« of LaMlka. 

7ig«.S)4, a. I'LACiits Saki:mtau., Mnj«., p. 112. Chambeml forms with put 

of tba tt»t. From th« Hjkloritea Limettone of the BwfcmyBlrti— (9 dj WtllMt 
at lb* baginniDg, 9 Oj «t tik* Mid of tiia iMi wiiwl). 

PHTllXKIKUi). 

E|g. 0. FaiLUMnuuB (MoiBTiitTM) Kiani, S. t. Migi., p. 110. Chunbaad fpaeiiMii, 
wttkr«elot«hi«irt. Fran OwDMHMlh ball of UtriM. 

MofSVlKITBt. 

« Y. yoiiriuiifwaBii%S.T.tf«Ji,p.ll«. Ouitenl ipBriDn, vilh tin tat 
i(h»DMiHlkbri»«tth«l 



PnrcHrns poTfflrwrs, E. v. Mofa., p. 117. 
0 8. Cbanib«raii uitoruitl ciLst tvittiGut^ '.liu test, Vraia fcbo LUck hmeBtone f^'iog tlu 
Balpba OUoier. 

I, 9. Spaeimca with bod7-«hMDbar, nuMt «f it witiioat Um tiit ftem tiw an* 

AUCbtilguwHvof tteiMtuilMMkiiaAnnAtMndiiwtty MffatitaHiiilhMiAiQMot* 

ntsettr. 
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PLATE XX. 
Pauoladiboitbs. 

Fig. 1. PiBUUOiMnrn umtooi, X. v. Tdajt^ p. 103. Ciiambeied east, with tome i8m> 



0 t» Cliimscitis srsiKATi's, K. t. lSIoj<<., p. 102. Cluunberwl t tt fpt tiA, with tin tafc, 
Fram Um blaek limwtonie <^ Um Daonaiik IwcU of Lralui 

i» >. JoAanm cf. cymUfomua (WoUoii), p. 101. Cbanbeted «Mt. fkom tha gi^ 

TiMutoflrinu Bmitom aC BiidEiB Etiw. 
» 4. Ilui<ftt0m«iim«tK«peiii»BCH»«kMB 



Arcsstis Lbo>audi, E. t. Moj.^., p. 98. 
5. SpMimen, with tb« body-dumber aod tlj« Cc«t. Fjoju tlie Hklorites Limer . . u{ 
the Bambanag SectioD. 

Kp. nma tka laata kedltT. 

ff 7. Chambered form, with tlie tMfc Proro ''i i ift Ifw.xity. 
ji 8. Plan o| tb« aatorei of a ipeeimen. From ibe Kim« locality. 
D lO, AMiaaw aouiooun^ B. v. Moj/h, p. M. Specimen «itli dia 
^•taat AmihaliMkliaaalaiiaalVicaGaaii. 



DiDTMtns. 

t, 9. DDmim iWBAnocB, E.v. Mtja,, f. 44. Gbambaiad Cum. FMid the Uaik 
liBMateaa of tha Zhob Tallay. 
An tha llfOMan «l ih« BBlud li^ aid m dwm 4iiaa% 40 «ha alBM iiitha« 

a nfleotor. 
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PLATE XXL 



I^l> Nadtilds bahb4)iaou(ii», E. t. Moji,, p. 122. From • out, with Um itSjm 
w t. Hmeun, f. iaA, w «f. W. m ma fa l, IM. Ch i whtwd <Mfc. AwitlifHib' 

PtBVIOWAOfUWr 

D 9, PucmoHAnTIlCS TIBET1CU8, K. V. Moja , p. 120. Calcified ctamtrTi'd oust, intt 
M«ie portMM of tbe test. From tJi* Io««r BaODells beda of the Bambuug 




4b AntAOTiTca, ind., p. ICA. nigmeot of a phragmoeooe, with part of tbe tc«t ; a, 
vcDtral up«et, 6, futkmn Hptom, fees from below, from the Haloritw Limc- 
■loM «{ tk« &mtiia« SMiiaB. 



OlflSOCtUla 

„ t, OaraoctiAt, f. iod., p. Ciat, witli tba 1w4|Hihnliir. Wttm tin Balarika 
LimMtoM of the BamhaiBig Saatioik 
AM tba lig«rtaaM«f tta ututal aia^ wmi mm immikmllifmi Aa alona nHbaDtllw oaa at • 
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UPPER TRJAS. HIMALAYA. VOL:lll. 



IM XXI 
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PLATE XXn. 



CtTWMfArTIlDS. 



Hg. 1. CkisoiuniLOS GkiimcKi, E. t. Moj>., p. ISfl. Chambered oMt From tha lime* 
■loM irith FiwwMW «i. iurnrtn (No. Q «t 0* Btfdw^ 
Cltdohidtilcs Biuia<nAU%S.T.lloji.j pi 1Mb ' 
„ 2. Ciumbered cMt. From Ui« HaloritM I«HMteat fli (&■ BndiiiMg Soetiia. 
M S. Ei>mpl«oI*iHil,iiilh1tebodj^hBl«i^pariuualltotM, ViomtlMH* 
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K,K, Otoiogu^h' Jieicfitaniiatt, fieima. 
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A&THUB H. FOOaD, SiL li, f.G^, ajtd Mm. A. H. FOdXD. 
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CALCUTTA: . 
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MEMOUtS OF THE GEOLOGICAL SUKYEY OF INDIA. 

Tel, l> >n«l W- (Ml V l"^')- ^ l^'^ (P'i" I It* ) : I*ri.li«iiui7 liiiticn os Ui> Co«l tiid 

fn>ti or T*lflilr. — On tlv» t;*"l^*fi^^l tt«lieiure uid TrUti'^s of tlic T&lcliir Coiil-ftelii. — Uol>l>7ieUiltg 
titi|:o«itft «f 1j\]|ivr AftAaiti.--'Oxi ip^oit»HM of tr<il4 Ami from Situ^-tc^t<er*. PU ft 18S6 {fHt^ 

' " )^ U« tWfWikdtidatonlBniadflijiriidlMmMvl 



KilL'i.i" ll.ll. (M.Jrnf ) V .!, --S.-yif 5 Jt - . - ^- ^ . . 

ibt^'IiWtricu of lUxiirr:.. .M iiu 'i i u u ih« Utoits flrtm —Pit tem» UmSi tliKMth W 

(Ji« gvuu €enWliiitt fnrai Mftt««ji. ^^r^Ui S*,^^\it. ' 
fM. II. Ikyal f^Mlj !■•( ^ f"*')- I*'' )^ (;>r>c< i Ri.)i Oo the V1iii]Iit»ii ^iock^, ud tliHr 
•mevintM In KvaMkllBd. tt. a» UKW tpMM » B».) : On tbc )r«»ln|ri«l •Irnctiiro o< tli» central fcrtion 
-t till Ncr'niiJiin Dimrirt . 0» ^ ttniar; ■ad kUnial itqiMito of tba caoti^ portiaa af dieSarlmUs 
VI,,- I :hc gouiaitlttl NlMkn* robtUtfMtagkil 1ft tt lh*MMnl tjittmit Mdii la Cmlnl 

Initlli HMlgiil. 

T4t> UL Itoyil VP' P>. 1. 1$<'>3 (j"'><'> 9 (m< c;^^n*<). On Uio fcolqginlrtiocKir* tnil niitkiui of 
tit Hnulptv CmV4«M. — AiuiitioiMil KciuarU a> lh» g4«k>«ical rfkl^oiia ami |>ru^>Ur e<ulni;ioil or 
tfen •p»<T<! »Y»t>-,ii» of r<.ok« ill L>nlr»l li.ilm and UonjnV la^tiiii Miiufi' •'i.lU:„^f, I. C.^.l t, ItW* 

2 !:•*■) : 'lAr SnU'lliiuklayu Kaiigct bccwocli liu irftu rc i f.[i 1 l:p.v i. 

jIiJiw n. ti IBM (frjM t IU.) : (n' i/ ^naO. On tbp ttnactura i>r tlu l>»lricu at TricliiiMpalyi 

Mm, rtD. h. a, lamlpHei I He.) i 0.i tl.- l"-..! or Am«, ele. 
Y. K«ynl Sro_ pp. 36« I't ), IJISJ (^nW 3 (oa/ n/ /wia/). Secliont icrMa K.-W. HimllHia, fmin BBtId 

to linin* — 0» t . I . ■ ! . ol Spid, Hi. S. J^Sli (I'M'" I lie.) i On Ike G«)l0if)f of IWWy. Pt. S, IMt 
* (frict I K*.) : {o'l 0/ jsnitl). On lb« Jlwrtla Ci>»1-4oU.— 0«1ttgical 01iatf»a«iona on WealJeii HhM. 

Tot. TL Sav*l n>^ 'pn'nt 4 At.) : On iba NoinliluHirhAod at l.ny^n. air., iit Siail.— OtoloCT •! 

s FMtiim of Oitek. l"t. », 18S7(j>n«l (ear of j>nmt) : tt>k»ro CoiJ.ficM.— Ililjiiearli Co«l-«eB-— 

TraM of W'eatcrn aiM IVnlml In.lla. It. I, 1069 {prict t lis. 8 Aa.). Tarti >Dd yurhs.lila ValWya.— 

pTuit-hrda in liomhty.—Oxtglotm ptlilliu. 
VU. TU. E»»»18»o.. pp.34S. Pi.\,\bW(l>rlet 3 !!».) ! Vimlhjran Seriea.— Mineral Slalirtita.— Coal.— Sblllniit HlateaB. 

fit, l!«.): Kiirharh&Ti Cbal-lle(<l.— rKto«bar Cu«l-a«M. ft. 8. 1871 (pHet I Ke.): Jtin 

Xflmt^mfflf.— Kiranpara Coal.firldi. 
Tot. VIII B<^»1 "TO,, pp. aSH- it. 1. 18T» (^nVr+Ra.): On tht K«ii«i».»i u 1 K i-mt r-miitioni in tlie Ma<lraa 

i'rcM. !..«<■}. I't. 2, 1872 (/nrr 1 R. ) : Itkhnn i'i::i'-il !.L - D:,:r, : :,_.,„, I .1 ti., I - riiflpe Cunl-ll^ia. 
Vot. IX. Hojal »««,. pp. It, SM. rt. 1, 187! (fi^ 4 lU.) : Ocnlopj of Cutrli. rt. *, 1872 (j»riiM IBe.) j 6«oiii|y 

•rNa<p<ir.— Qeaiogyaf Sirban HUi.— Carkaaifciaaa AaiBanita^ pp, 
T«», X Ro;al 8n>., pp. 8S9. IH. 1 (j>nVw S Ra.) I BtatogT «* ll « diw .i- Wt» w C a» | .>>i t ». Pkl, W4(^ri^ 

t tl. ) : Oi ilOffJ of I'ntti. 

r«i. XI. f'" VI'- J^- '. * OmIw rf DiiJBbif WMtoni Haul. in. a, im 

(frirt S lU.) i 8*)t-r«^ of Kobat, Trani-lailiM. 
««b Xlt. Stmiataw>».M»i ».l.MTr(fm«aBt.)i anthlUMUk OMallir. ft a,ia7i (Hw a St.)r Cm|. 

Tab XllL BoyalBvo. c Its rt l. 19T7(priM» Ra. * *..) ; Wardha V»ll,, CoaHtM. Fki;iB|7(|)Hwl RhAia.): 

Qeolo*; r>: -lie lltjuKl.il HilU, 
XIV. Iloja) Svo., pp. aiS, 1878. Oe->)n)ty <'f <><• S*"-'*'!' ■■>"■• Punjab. 

XV, Boral SvOh I>P- 1»S' PU 1. 1S78 (j>r>r/2 Ra. 8 Aa.): Geol«Kt nf ili* Aamnra aiwl HlllitCM4l«Mt<hlaliMK)w 
Pi. t, 18«0(;WmS l<4. 8 At.): (UmkalaaiidTBtiUaaiCoal.ttekUiSlrgaja). 
Tab Xflf 8<re.. pp. iM. Pi. 1 , 1 S78 (;>Ha« 1 S At^i Oaalagj tl ■w tom Cmrt fW« L«L U* to llMrih>tmn. 

^1. 3. IB90 (^r.» 1 Itc. ft Aa.) : Tba KcUaa* AirtioBartliiOmttoii Ft*. Itl* (^r«M a K«) t Saalal . 

R«iDD of tlie Uodarari Diattict. 

TM. XTIL 1h>7>i sro . pp. S08 Pt. 1, 1S7!> (peJre a Ha.) : dtOttj W titl ia Mai. It.a^iaaV (fwtMalta.):TnH< ' 

litdaa aUaauoB of kka t^iajab iMt-ran|!>. 
Tab XVIIL ItanI Bn,|n. aOOL Vlb t» Uai Mm S Ra.): Soalham AMMMM. at 1B«I f^HMt B& 8 it.) 

T«B. XIX. mr>l 8«'>.. pp »S. IH. I. ISSX (f>ri>« t Ka): The Caehar BwOVMk* «C MM: Ft. a, laaa (|if<)» I tt,). 

iWiual apringa of India. Pt. 3, 1 1183 (;<nVa 1 lU.) t fi rnulnriii nf liallm If trtlnnillm. Fk A IM brft* 

I iU ) : Qeologjr of partt of Uaalpur nnil the Nifgs IlUlt. 
Tcb XX. B«al aro.. pp 240. Pt. I. lees (pr.»SIIit.a A*.U <r MMam aild TUiairaB*. Ft. 1 laM 

hridt t Ro 8 Ai ) : Gtologirni aatea oa Ml* UDt ia Uw adghlNarlHad tt tk« SIimI tad Aiajab Pi«atHT 

betooa Qaetta and Den Obui Kban. 
TOb XXL II«vn)8To.. pp. 886 (••(»/ }wia<). PI. I, 1884 (prieaS Ri-) : Owlixr* of tlw I.ni»rr Serin; 11 , \ , . r Pt. 2, 

ie«4(«ruel Re.)'. tiMlof^oTKatbiairar. Ft. S. ISSi (^n«« 3 Rt.} : CaallHUl &f iKnth Itcwalt* Pi. 4, 

laat iftfultltii BaimUaad. 
Tab, XXIL B«f>1t'A,Vp.a4itUnfc n*0«(l*(r*fK:ariwdr,ClkaiiK«ii<K]Ma*a. 
y^XXIlL Raval Svo., pp. X32. 1891. Ocoioiry of the Central Hinstlneaa. 

Tot. XXIV. R«y»l Kvo., Ft 1. 1887 (jiriee I Re. 8 Aa ) : Tlit Santheru Cail-ficl.ti of Hie SJ'piira Oiiidwdna Dairin. Pt t, 
imi (prir* i Ua. 4 At.) ; rhjaictl UeiWjr of (li.- Siil> aini:il»y» <.f Uv kvi! and KinMvn. ri.aaiaa« 
( prit* 1 Rn, 4 Ai.) I Urology «f South .Majt^ar. I> : w.wn tlu I).-.! ivini and Foualai Siaaif, 

Vn.. XXV. Rojat 8»c>., ISCC Oiulc^y of BeUarj DUtrvel, Jla>lr«» PrrjidaDcy. 

Tor.. IXVI. RoynlSvo.. 188e. Ouoloj;} o( Ilniivra. 

Ypj^XXVll. B<w«l8'»- 1. I'HHprift 1 Re.) : Marliw Ff«!l> froia Ibe Mineou< <if I B^nua. pi S,lstj 

[Jriot 1 Pr )- r>ccat-fen<« cif P<tml«i]in In Rurina, nnil ttt terfautcal eapl^iMti-in. 
j,XXVmSvraia«o. Pt, ),lS«iH{j>rirr£Ri.); No:ri on tiii^ Ofnlof ^ril Strnciam of llir Ciiltli lmn r>.|rien. A Wt* M 
i1i<- Ailali'liuuil iaUia Baitli'irtatat tilcitaanaf Eachli. <Mlt$f tt patif nf tlia Ujinniar liaaii*«n4 
Pa<nkl.n lii>trict« Bum. 1]w flMliiir at O* IUUt HHlf la «4W. 0* (h» GadeKp a( T|i«h aat iha 
BatAt VaUey. 

n» (tiM Im4 hr tk«a» pMiaMlMia 14 < V*. {Mt.) wli «•!■•«. 
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HIMALAYAN f OSSILS. 
Vol. Paxt 2. 

KIAS iJHAGUIurODA AiNi) LAMULLIBUANCHIATA. 
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ALFHABBnOAL LIST OF THE SFEOlBS OF BEACHIOPODA AKO 
LAMBLLIBnANOHIATA PESCRIBED. 



Amphiolink, ip. ...... .SI 

Anodontofilim GriMbcebi, bot. if, ••(.••••■••••W 

Asoplopboi*, <M Anodttat«ph«r» .60 

Aa U iiirti j ik Jobtnada, a. tp .> . •••IT 

m LiluRViiaii, iu>p. p><«> 

NilADgeiMiiV If . • 10 

AuitndU MiildlemiMi|,n.l(b . • .« <<IS 
ATiasI* <:l o:[tt.tui, n. (p. * 

„ l.nj.^ini, c. «p. (P«w fa — lib I) ...W 

H •<[• VcaaliMMb Hmmt 

(MbM[piuB«(.yia«fcl.a.ipi) t 

K piUMh,&.qw N 

0M«ilVrito4C««lbvKUMk.f|i. 1» 



W «f<]ltBMm*.ipi •.•..•••■.••••II 
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HIMALAYAN FOSSILS. 
Vol. nL, Part 3. 

TRUS BaACHlOFODi AND LAMELUBRANGHIATA. 

Bt 

DB. ALEXANDER BlTrNEB, 
s. K. iioMiMU waaauMnxt, nmiA. 

AKTUOR H. l^OOHD, PH D., F.G.8., 

AND 

liM. A. H. FOOBD. 

VITB n UTBQOIUIKIO PUttB. 

The following deecriptions are baaed upon a portion of those fossils of tlie ti ias 
of the Himdiayas which have boea oatrusted to Prof, B. Suoss, of VicQoa, for pur- 
poaesof palraintological investigation, by the IMnotors of th« Getdogiflal Sorray cf 
[]idia» ICaisn. W. King and C. L. Qriesbach. With the exceptiou of those toaait 
belonging to F. StoUczka'g earlier oollocfciona, they have all beea found by Mr. 0. L. 
QriMbaob himself. To theee may be adied the nnuwiiti of Bfidiiopoda ud 
LsmalUlMiioliitt&oonMted by Dr. 0. Diener in the yeir 1892 in the triMUO region 
of the nimAlayns. It wns oriL,'liial!y intended that the rare Gastropoda ihouldaiio 
be eiamiued, but when their number had somewhat iooroaHed through the collec- 
tiom made Dr. Diener, eipeoially those from the triaasio limestone of Tibet, I 
thou:;iii it ailvisahle to olTorthem for investigation to our well-known aatbority. 
E. Kittl, Curator in the Imperial Muaeam, Vienna. But at that time the first plate 
for the preaeot work bad alnadj- been drawn, and apon it was figured a apcHjiea oC 
the genus Bellurophon, which must therefore also be treated of in the text. The 
viga * eta' added to the ronoiog titie of the plates, refers therefore only to this one 
ifflwil, The deaoriptiona of the rBnudaing Q«atropod> 1^ B. Kittl wHl foUow. In 
aaeordance with a wish expressed hy Mr. C. L. Griesbach, the Direetor, the de- 
eofiptioiw of the apeoiea were disposed aooording to the chronological sucoession of 
tbefocmaiuMiibaodfhe aimngeoMnt of (be pletevis tax m itwwpo«ible» wm 
eibofead in mok • maiiDer that foenb fron the eatne foKnaOoK were iDoli^ 
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■ame pUte. The descriptioiu begin with tiu^ spe ies belonging to tho oldost trianic 
deposits of the Himdlayaa. With reftreucf to the (llvistons of these deposit* att«n> 
tioa Bbould be drawn to the important work of Mr. C. L. Uriesbaoh, via,, " Qeciogj 
of tlw Ocntnl Bkaikj*^, In flie Menioiis of tlie Geologkal Burrqr of India, Vol. 

XXIII., and also to the mora recent contributions of Dr. 0. Diener, " Ergeb- 

uisse einei gcologtschen Expedition in den Central Himalaya von lobar, Buudtia 
und FaiiikbaiMla,'* ia tlia Dmlnolttiftai dcr Eaia. Akademie der WiM<nnliaft«ii 
in WioDi Band LXII.« 1886. 

I. BRACmOPODA AND LAMELLIBRANCHIATA FROM THE LOWER 
TRIAS (BUNTSANDSTEIN, OR WCBFEN-SLATE BED3) OF THE 
BIMiLATAS. 

«■ Jn«M tie Lotoer or O/ooerw Moritom. 

From the lowest fos^iil-bearing beds of triiis of tht^ Ilimdlayaa, the so»called 
Otocoras Beds (according to Dr. C. Dieu^r's more restricted term), Mi. C, L. Gries* 
booh (**G80lo$7of tho Coutnil HfanOayao," pago 146) has already onuoMnrted, 
bt'sii.U's B<-lliM'n|)liiin, sp., the follon-ini,' spcrir^s of Iniacillibrinicliirita : — Vosidonomya 
ongmtot Hauor, var., Avicula Feoetiana, llauer, tot., OervilUa mjiUloide; Schloth., 
Mo^Ma friqtietn, Beeb., Mpophorh oaata, Bobanr. 

All the specimens mentioned bj Oriesbacli under the abore names are befoio 
va/bt and beside* tbetealw anoUiMr aeriea from tboaa bed* ooUeotod b; Diener. 

flMdiig ty* material a* a eritorion, the lameUibra&oliiate f^nna of this hoiiion 
prove* to bo poor and wanting in varifltj, a* beeidcs tho predominant, genus Potl> 
donomya, conspicuous by the number, as well as the size, of its species, all the 
remaining species appear to occar restricted in number and small as individuals. 
It i* interesting to find a Bellecopihon associated with these lamellibmnchs, and 
equally is the isolated occurrence of a bracbinpod of the fnmily of {\w It ;i_vnrho- 
nollido}, which latter is yet unknown in fcooh low triassic deposits of tho Alpine trias 
of Bnrope. 

FnnsoMOiNniB GuanAom^ nor. ^eo., FL I., Figi« 1<- 4. 

By far the tTuinf friTiiierji and remarkable sjx^cips among the hivaivt-s of tliis 
fauna belongs to that group of the AvioalidK which plays so important a part in 
the Alpine Worfen slate*, and wbiob waa united at first to Poaidonomya. later to 
Ancula, and is now customarily placed in Pseudomonotis. on the authority of F. 
Teller. Pseudomonotia (Fotidonomya) Clarai, Boob, sp., i* taken a* the typo of 
this group of the lower triassio Ayioulida). 

The present Indian form is remarkably large, very unsymmptrieal, more or 
less oblique, with very unrqimi ralros, of wbiob tbo left oho i> ooDMdorabl/ inflated 
and the right one almost dat and lid-like. 
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The inflation of thn left valve ia by far the strongest in the region of the umbo, 
while farther fram the latter it become muoh more flat. The umbo itself projeots 
oomiclenbly Iwyoiidthe ldage«]meofiUa «ftlve; tlwhiage^llDe ik.lonf and ttsnight* 
and divided into two vory uneijua! parts owin:^ to the position of the umlio, which 
is pu^ed far towards the anterior end. The anterior part of the hinge-line forms 
about a quarter of ita totel laiigli1i> This anterior porliaa oC fhe hinfe*tiiia of the 
inflated loft valre is not generally formed into a well-dercloped wing or ear, but in 
_ weU'pnMrved specimeiu («^. eolaigad figoce, Fl. L, Wtg. 1) a aUght inoarfatiuo 
' in the lines of growth at ite iinrgni ou b« pmelTied. 

The Indian form does nol pos-s 'ss n true in mrrature in this region, sach aa 
that wbioh E. Lepaiaa (S&dwesttiiol, Tab. I, fig. 16) indicates in the anterior 
<ar of the kft Talve of a very oloaety related species from the Alpine Werfen 
aIalM» but I doubt whether this osn. be attribntod to the Alptae form, and I am 
tmj muoh inolined to refer tho fi^tiro mentioned ahf>ve to the inner side of a right 
Talve, supposing that the drawlug is really true to aatjrt!, ami that the incurvature 
is not aciddentAl. Whilst Lepsius, as I presojius thus wrcngiy attributes a byssal 
sinua also to the left valvn of ono of tli*^ forms, A. Tomtua&i (Pala-ontoi^raphia 
Italioa, VoL I., 1895), has tateiy come to a diametrically opposite conclusion, for he 
denies the existence of a bjnaal ear alw for the right valve of eooh a form (of. 
Vfrhari.ll. der geoL R. Anstalt, 1897, p. 10'.) 

The right or 'lid-v&lre' of these lower triassio species possesses in fact an 
ttansaalljr dbtiaol» very deep byiwl ainm, wtaieh almoat aepoxatea tfae feebly 
d'Ti^lopwl anterior ear from thf; re.^t of the shuU. This can alst hci siid of iha 
Asiatic form to be described in those pages. The umbo of the right valro 
hardly projeole above the straifht 1iitige«IiBe, the uubonal region ia not at 
all elevated in front, but uji to a third of iti hni^lit it is either quite flat, or even a 
little deprewed; farther bolow, boweror, this ralre appeata also slightly convex. 
The ear of the anterior side (byanl ear) posaenes a steeply sloping outer margio. 
on which the crowded lamellar lines of growth overlap ; the ino or y at Hre Of all the 
lines of growth into the byssal sinus is very distinctly perceptible, 

TheeurEaoe of both valves appears almost smooth, as the striio of growth are 
(educed to a merely inconspicuous concentric soulptoM^ while a trhe radial sculp* 
ture scarcely exists. Tho strlation of ^'ro^v■th 'n Btmn^est near the hin^je-line, 
appears generally to bo a little more distinctly marked ou the right valve than on 
fhe lefl^ and rarely assuniM the eharaoter o( very indistiaot ridges (Fig. 1.) ; and it 
occurs mostly only in tht? form of slightly elevati d, irregularly distributed, concen- 
trio lines. Suoh reguhir floe ooooeutrio ornamentation as characterises the 
AJi^ae form desigDatBd by W. Sakmoii as iVtfwIsMoMMs cwifa, Sehanr., spee., 
soetivi to occur oaly quito exo'ptioualty in tlie Asiatin one. In the Asiati.^ form 
the radial ornamentation, which at tho utmost oon&ists of quite faiat radiations only 
observable wfaeo the fight falls evitably apon them, is stQl more indirtinot than the 
oonoontrio ornamentation. Tho angle which the hingc'liiiy m ikrs with tlio vortii^al 
axis varies a little, that is, there are examples of this species of which soma are 
shaped more obliquely (PI. I, Figs. 2, 3,) and «tbaiii lass so (Figs. 1—4). 
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The PMiutoiiMinotit hm ^kaOMi from tbe bwMt triaura deponb of th« 

Himiilaya'* is very closely related to oertam Alpine forms. Among these tho most 
romote reUUiooabip k with Faeudomonotit Clarai, who9< sculpture, woll-innrkt j in 
typical speMOieDB, and oonnstin:; of oonoent'Tic ridgt^s aad radial libu, is almoat 
entirely absent ia the present species. Bat the form described by F. yon Hauer n 
Pgemiomonotia {Pondonomyn) anri!ti, gp., which otluT »uUiors would uiiile with 
P«. Clarai, shows a very peraapLibie dyiag out of that sculpture, and beootnes thus 
much more like our form. Tbia is rtill mora apfdioabla to tiKM qteaimeiia for 
which Snloinon hns a^ain employed the old nami? P». orata, Sc'iuur., ar d in which 
tike radi&l sculpture ia almost or oompletely wanting. If one considers with 
SalomoD tfw figana t, 7 and 0, (i< F. tou Hanei^a Ft. •nHCo, ip^ aa typaa. and 
place-^ these in Ts. Clinii, or only near this species, the differen 'f; ljft\M-i'n the 
Atiatic form and P<. Clarai can be estiowtad to a oortaia extent by the almost 
Dompktp abaoiiee oS a true radial ribltoj; in the former. VotwiUutandin? thmr 
gr«it resemblance the Asiatic form could then also ho distinguished from Salomon's 
Alpioa P«. (waia by the btintoeas and trc^ularity of its concentrio aoolpturo. If it 
WM defliied to agree with Salomon in nniUnit the present spoeiea with Pt. oeoftf , 
Schaur., which could be effectod by making onlj a illgbt extension of the species, 
it would ho iiilvisihln to test the Validity of the name introduced by Salomon, for 
it cannot be denied that the name is by no means free from objection. The very 
ipeciBen flfuradby Sdhauroth, originally as var. ooata, does not at^eo very well 
with the newfr fijrure of Salomon's species, and it Is not at all cer'aiu Miat both 
authors understood exactly tbe same species under this name. Salomon's rofereooe 
to Sahamoth'a name aeena thoa lo hava do 1(1009 JwtiSmtwn. A.Tomiiiati de- 
scribes aiiiiarently identical .ilpinn forms, such as those given by Salomon, as 
Fotidmmya Maueri, and be unites with this speoies, as a synonym, Salomon's 
PwMlomoMoM* ovata, Sehanr.. sp« witioh he oonld not hara dooa if he had beea 
convinced that Sohaurotl.'s original form was really idnnti' ^l with Salomon's. On 
the other hand, I'ommaai'a speoies ia oertainly not a fosidonomya, hut a Pseudomo* 
netia. The mutual nlatlonship of tbe spaoifla aa ex pw a a ed in their nomenelature 
becomes more a'nl more confused, so much so that it is already getting very difficult 
to choooe a porfeotly auitable name for each of them from among tboae already in 
use ; unless one unites all of them together mdw the oldest of these names, tfit., 
" Piii'-:ili',,:}notu Clarai'" Ti will not therefore be possible before a fresh investi. 
gation of thoM' forms is made on the basis of ample materiik), fully to ezplbin their 
specitic rt'latiODbliip, and to regulate their names accordingly. Before this oan be 
effeoted it seems to me most ad^aabk^ aa naae of the toMing speoiAe names jg 
quite applicable to the Indian form, to nsme it anew, and to designate it, in honour 
of its discoverer, Faeudomoindi$ Grietbaahi. But with refeioace to ita nharaeter* 
iatie% it must ai^nbe emphasiied that its aoolplanli veiy Mbly devdopad* 
whereby it is distingoMied* not only very markedly Inm tiiB ateMgly ennamented 

> TW aiM JWJb.M«a M.< It tW tiM lir Mr. a L OiImMK b to 

•dliMlMisrthik.k.iid. iiUdnomlfc is wM* ^ asiiiHwsMiHiSf Oam^ m stihatiiwt, nmti- 
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Pt. Ct'irai and its radially riljhod iilli^ 1 form?, but n<so, though in a somowhat 
It'^a d«gNe, from tUo forma desigoatad at preaeat as Pteudomotudi* ooata, Sobaar. 
(Sal.) , or PMldwioma flonfr*. Ttom. aingto indlvidoak of tbe Aiiatie farm may, 
however, be very closely related to tho lasUnamed EurDp.-.m forms. The smoith- 
aesa of tbe surface of tbe abell, i^^ the vanishiog of the soulpturet ia tho most 
important feature of tbe Adatio font, im ooatnat to Ita Alfrioe oongraon^ of wfaidi 
not one can bo re<,':irilod with so lavob Hght as really smooth-shelled as Paeudomo- 
notii Ori-shachi. The latter is the mort abaadut andouMt ohataetomtic species 
among the fetr biralre^ kaowa as yet at tbe base of tho trfawo dopants of the 
Himdayao* aod ospeoially in the lowest dirisioa, the so-called OtooeraR beds, la 
thn limestones of ihc-si^ beds whiub are raost.ly dark» U is often piewrred with ito 
shall whiob is glossy black and stiiaes like velvet. 

Hie looaUtiM at -pesMiit Icnovn of FtfdommiHt QrinbatM m :— The Shal* 
shal CHIT, near Rimkin-Paiar, where the species was fir«t discovered by Mr. C. L. 
Oriesbaoh, the Director of tho Qeologioal Survey of ladia, and later alao oollooted 
bf Dr. O. IKeiuVt aad turn wbtok plaee tho apeoiiaooa llgand wato dariTod. 

Some fn^meats, whtnh certainly hi^lon^ to ,tbis speoiH, OOOM fiNm the neigh* 
bourhood of Kiunglong, South- West of the N iti Pass. 

A. twn>ii number, mMtl j fngaualai of parCienlarlr large tpedmeoa are fron 
tbebilleto the south of Kuling in Spiii. 

Some of these speoimeus possess the remarkably floe aod regularly ooacentrio 
striation that oooare fn PteudoamuHt oorta, Sobaar. (Balamoo). They hare aho 
been found by Griesbaoh. Their matrix only varies a little from that In which 
P«. Oriftba 'hi occurs) in the ShaUhal Cliff. It is therefore posaible that Pt. 
Qrietbaolii, aud a Hpacios p>>rhaps not sepirablo fton Pt. omita, Sobaar. (Salonun}, 
^jgeor maooiated in the Him&layas. This assooiation wouM bo of great interest, not 
only for the tlermite eat'ibiis'iruent of the relationship^ already voiy olow, betweaa 
them» but also for stratigrapbieal comparison. 

EnnioiKnRmn Pahikuiimha, aov. apoo., VL I., Fig. 5. 

jljum ^ n ^ irith the more abandaat form described above under the name of 
PsPwtomonoHg Grifaimhi, there ooours an isolated form of Pseudomonotis, which 
is much smaller, less oblique, vertically elon?at«d, and oanoot be speoifioiJIy united, 
intboat reaervatloiB, to the farOMr. Small specimens of the inflated left valve of 
PDeudonnmotui Grksbachi, when compared with equal sized specimens of the second 
species, taken at the same height, give a ratio of length (breadth) of about 4 : 3, 
whieh, as the ahutiatloa showa* impUaa very diVoroatly-ahapod outlines. I should 
have liked to call this form Pt. angutta, if tbi<! name hid not already beon empli.yed 
for Pt. Orietbaohi. The left valve* the only one at present known, is highly infla- 
ted, recalling a little in Ua ft«m langnia, or eortahk epooieB of SfaMina, hot of vmm 
ioeqailateral, with s hinge-line very short anteriorly and nb uu three timos as !ocg 
poBtoriiiriyi Tho oinba ia atioogly inflated and projects above the straight hiuge.^ 
Una. 
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The ornamentation of the surface of tho shcU U the same m ia Tt. Griesbachi, 
to wbfeh it bi dooWlev. rvtf dotal; mbied, diSariag only from the latter in fti 
narrow shape. 

Amoog tta Alpioo congeners such a lemarkably Darrow form is, go far as I 
know, yet uoknown, and tot tbb leaaoa tt daaarves to ba distiagoiahed hy a apeeial 
name. 

ZocalUjf.'—lu the dark Otoccraa beds of the lofrcst trias in the section of the 
Shalabal Glil^ wu mmUii>Palaft 

Aticom, jm. YMtnauxM, Bamr, PI, It Big. 9. 

Besides tho typical Pseudomonotis speoies of the Clarai Group there i.s in the 
Alpine Buntoandsteiu formattons or Werftja alatas a saeood Avicula type, widely 
distributed, which is represented by A,vieolopaetan>like forms, such as Arieula 
Venetiana, Hauor, auot. (general name), Feeten Fnehti, llauer, Acieula ttriatopli- 

eot'J, Ilaihir, Aricnh.i iti(Cq:('iCo^ta(j, Ri'tn'cko, and otluirs, fiirms wljosfj mutual rela- 
tions as specie) arc only in part very iasaifioieutly esiahiisbed. This Avicuia type 

aooon abo ia tha Otooemt bed* of tha HimdlaTaflh fram wlifeb GriMbMdi bJnualt 

has airea^ly cited Acioula Venetiana, rar. 

In moat of the forou babngiai; to this species only the left valre is as yet 
knowot and tUi ia aho tha oaoa with tba Aaiatlo form of tiiia gnmp nndor deaorlp* 

tion. Its left valve much inflate;! anr! on!y cli;;htly ohlique, with an umho only 
a little pushed out of tho median line. The hiuge*liue is straight, the umbo project* 
ing aboTo ift tbe fonnor hariof; on each tide an ear (or wini^, of wliioh the posterior 
one is broader thau tho anterior, but njipcrirs rather indisiinctly di£ferentiated from 
the Mat of the ahall, while the oarrovur anterior ear ia soparatad from tha latter by a 
well*inarkod mBStH foiiow. This radial furrow oorvoaponds to a sii^ht emar^ination 
botwoon the anterior ear and tho rest of the shall at the anterior tn iri^in, in which 
the Unc« of growth bend dlstinotly aroh'liko inwatda. Nothing like thi« is to bo 
noticed near tho posterior ear. 

Tho entire surface of the slioll, inulu Uu<7 the twoeai-s, is oraamentod with num- 
erous rn(3I:ii ribs, thi' c^rCTfpr nutnb-T uf wliidi nriyinato mvir tho mnho, «h;\> farther 
out others insert thuiQbelvt», so that finally three ditferent degrees of strength or 

ayiteott of aoeh ribs ooenr, whoaa altenation ia by no maana dbtingaiahed by spa* 

cinl regularity. The sides nf the shell and the cars are more cvonly and flnnlly rib- 
bed than the oentxal area of the shell. Through the lines of growth crossing thia 
area tbe atrongor riba baoauia hara and Hnxie lOugl^ aapaoially towarda flw kiwar 
margin. The shell it^cU is tolerably thiok at tha nmbo. Tlio oaat pooMatea lata 
diatiuctly marked, smooth ribs. 

AmoDg'tba related Alpine speoiea, of wbioh fhtfo ace aaffident repreiantatifaa, 
Jeicula iinvqiitralrts, Bonccke, the originals of which, thanks to the kindness of 
ProfoHor JBenecke, I am in a position to compare, might be regardad as tbe neareat 
to tiM piaoent species. But tha aonthem Alpina apeciea ia already diohotomoiisly 
and mote distinctly ribbad nanar to tho nmbab and moreofor possassoa in tba loft 
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Talvo a more strongly defiDed anterior ear, «1iioli is trnverscd in the centre by a 
radial swelliDg. The posterior ear might hare been juat as wide aud as little defined 
u it ia In the Indian tpeoiei, at it «ua bo distinotly noopiiaeS Id "BtmAtft original 

spe<.'irncn, Fig. 5. ADiCtila Venet'nnrt, Hancr, knorrn for a lon;;pr time, is tinfor- 
tonately lepresented by such badly preserved forms amoag Uauer's original speci* 
iBiHM tiiat on enot oorapairiKm of thou irith related forms appean almoat irapoe- 
fible. It may, theri'fnr^>, bo easily understood tint tlii.s spcclds Ims |^'ra<lu:ilty ln'comL' 
a general type, and that diSerent aatbors have in the couri^e of time indisated and 
recorded ramin fomu aa jtvieula Fawlimia, Hamer. The original Avinula VtM* 
liana, Hauor, is, in any case, a form closely zelated to the species described above 
nnd tliL- oiio ri'firred to as Beneoke'a. In the less sharply defined, dicUotomoai 
ribl>iug, the original of Hauer'a Vmetiana (Fig. 3) stands, it troald seem, eren 
nearer the Indian form than Benocke's species. Tliia original species of Bsnoi'l 
ind'cntes also tliat tlii' aiiterlor ^^ ln!; :s oar-liki-, and tlu; frnt^t nmr^'in mrrpspond- 
ingly emargioate^ wliile ihc posterior wing almost murges into tlie rat of the shell. 
Ebnei^B illnttnlioa, it !■ ttm, wrongly shows a distinctly defined posterior ear. 
Still mniT mnrkr»dly scbematio are Hauer'a illustrafinnt, ?i'j:s. 1 antl 2, with respect 
to the ribbing. I consider all the specimens figured by Bauer, ineludiog Fig. 2a, 
to tie leR Talm. The one ear of Kg. Se (the loxrar <me in the dmriag) la not pve* 
ft'ni in till- oricjinal. I am (lispi)s('i! to tliinic fhaf Jrh^ida Venetiana also possessed 
a flat, right or lid valvo, wbioh seems to be very seldom found. If this should be 
tegarded aa itnnge and improheble. the reeogniied foot may be pointed out 
that ia the Werfon slat^^s whole layers ;ire found with weathered sj^cinu ns of Vneu- 
domomtu Clarai, all of which torn ia the same manner the inflated loft valve oat 
wards, whilit the email flat, right falre only very seldom appears in suob layen. 
These forms, which are mostly in colonies, appear to have been buried in the rock 
as they lived, attached to one another by the byaaus. In this manner the flat right 
valve was probably stQI further prened into the larger opposite valT^ and thua 
gOucally eieapea observation. The same may also be said of related Avicalido), 
thnt w, of ihc-M^ \\ Ith similiarly unequal valves. Who has not been struck with 
the rare occurrence of the right valve of the Rhrotio AvieuUt contorta, PortL ? 
Tenbapa atill more rare is the right valve of Catsianella decumata, occurring in 
htindrrds of specimens in the St Cassian beds and the case i« exactly the aame vitb 
the rest of the species of Caasianella. 

From B lower trfaade depoeit of the istand of Bnaki] in the Amoor region, 
closely related to the Werfen slates and the Otoceras bede, I have before me some 
alabs ooileoted by Iw&now, wbioh are entirely oorered with oonfiuedly toattoied 
inflated Talves of an ^0iiwbi» «zi all, Tenetiana, Haner, whieh ia flkewiw doiety 
reliited to Jvicula inaequieoittikh Bon., putting aside its (.omewlmt flunr and 
.ckwcr rilihiiit;. Among these niitneron!) ii flatcd. valves, there is only one single 
spocimen of a Jlat riglil valve, with well-developed byssal ear, of distinctly marked 
Aviculid type, and provided with crowded ribbing wlrieh does not differ essentially 
froiti the rilihiivj; of the other inflated valve?. I canrnt re^ irJ this single valv© as 
anything more than the right ralve, unknown uutil now, of an Aviuulaof the typo of 
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Avicuta Fenetiana, that ia, as the right toIto of an inflated form oocarring ai«o- 
dated withik ArimiUurcHao will bemeationed ftnCheroik in ftwwbwwwWt Ummiem, 
I find aho that Bt'ncc1ci> i>i indiiif^d to suppotie tluit tito ri^Iit valve ot hla AeiCtlta 
imquivalcU ma; have been Oat, or lesa induted than the left one. 

XooaHfy.— Oalleolfld io the aeotioii of fbe Shalahal Ollff by Mfliut. Gxlealiaeb 
and Dh'tier. Griesbach's older specimens bear tiie follonring n«t« :— "Throo milea 
aouth o( fiimkia-Paiar, £aat alope of Koiguthidar, No. 2." Among the speoituena 
bionghi home by Dieaer thm ia one aaioelated with Patiidamtmotit GrIeibaMt botli 
imlisdiladiD the ■ame fragment of roek. 

QaxnuUM. (Jf), epee. iodet, PL Figa. 6^ 7. 

A T&thcT poor and !=,Tnall GerviHh (?) of a sirni^wlrit viriable outline, vhich 
doea not appear to be so oloaelj related to any of the known triassio species as to the 
pemiaa OtrvllMe {BtiiewetUa) mdiqua, Milnat., *• it ia Afarad, for example. In 
Kiiai^, PI. XIV., Fit:9. 31, It is a stumpy form with a stmngly inflated left vnlvo 
and a very flat light one. Among tnaatio apeoiet it has the greatest resemblance to 
OertiUiaeodatamA d*. anteotfate (Cradner, Zaittebr. d«r Deutioh. geoL tieaelU 
1851, Tab. YI. Figg. 3, 4). But as even the generic position of tbe Asiatic form 
oannot be oompletolj vorifiod it would be useless to carry the oompariaon farther. 

Locality. — It appears to be not very rare in the tbinly-bedded strata of the 
Otooeras beds in the Shalshal section oe ir Rintkio-Paiar, associated with Pm^iMio* 
monotis G ri-ynbachi (iIil' spfcimpns colleuti'd b_v Qrifsliricli arc Iribellr-d with tlie follow- 
log locality : — " i bree miles south of Kimkia-Paiar, east slope of K.urgutliidar "). 

MMmoKia (?) apee. bdok, PL L, PIga. 0. 10. 

- These /oanto-^ ia tbe ease with tbe Qerrillia (?) ueDtJooed above— bave 

somewhat greater similiarity with certain permian speries of Schisodus than with 
the forma of tbe lower tnataio groap of Ugophoria orata, which am <<o extensively 
dialribated in tlie Alpine Werfen Slatea. !Jiitoitonat«ly, tha scarcity of the apeei- 
mens does not allow of the exposure of the htoget flO a auwa intanta iuTestigation 
into their relationship is impracticable. 

In their shape those Alpine forms which ore named " Tapes subundata, 
Schanr.," from Recoaro, seem to be the most doaeiy idated ; bat tbc{y aia eonilder* 
ably longer (n id- r) than tbe Indian form. 

LocalUy — At the Shalsbal Cliff, near Rimkin-Paiar (Kurgutbidar, e»$t slope) 
tvtj qwriagly, with PaMtdoMMNeMi GfirrfoeM, and tbe abofe^MatioiMd GeniOia. 
She aame ftmo leema alio to ooenr near Eimigliing tn the Tiflini^ of tbeNili Pan. 

NucuiA (?) spec. PL L, Fig. 11. 

A form, quite uncertain as to its genua and which is therefore only mentioned 
bera aa Nmnda with a qnaiy, beaaM* o{ its aomewhal MOBlHnB by ib ibapa esrtnln 
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speoitsoE Nucula. As it b impos'^iblo to expose the biiig» in tha linglR spedniea 
avaiiablis no farther compariaoa oau be eateml into. 

Xoea^.— la tb» Otooeru beds with Ptettdommotij) OHeahachi near Rimkia- 
Ffeiar. 

-B«fiw»r*«.— In the beginning of this memoir all lamdlibranchs referrpd to by 
Qriesbacb (seo ante, p. 2.) from the Otoeenw l)«;d« (hi* lower bed^") have been 
luiiuu rated, with the ensaption of h» JTiNlMrJa jrj^Mefc^, Seeb., tbe ^tarmfnttiCNi 

of which is Iwsod upon a rery lia lly-pr<"finv.:l t.,^>:\, whi^-li is tlierefnrc bnttor liTt 
unnoticed. A bracbiopod and a Bolieroiiiioa ftUroductiDn, p. 2.) from the 
•ame hoii»Ni wiU ba denribeiL 

RuYNCuaHELL-V (NoRELLa) pboCue.vtkix, nov. sp., PI. I , Fii;. 12. 

This Rbynchonella, the oldest among Ibo " reversod " spocies of iih/Qohooalls 
(Noiella. m., Abhaudlung dor k. k. gool. Reiehsanit TJY^ p, SIS) jet knowa, ia a 
small sliu'lit'y inflated form, of whijh yuun ,' forms of about t— 5 mm. in length 
art) stkil quite smooth, without rib^i, and scarcely possess any iadioation of a aioiu 
OB tb«a)MtttnaT6k while in larger apednnu. of aboTe 6 mm. ia length, a B%ht 
undulation of the front, beside* a broad nnl sIliI^iiv sinus in tln^ simill v ilre, aro 
developed. The number of the little folds atnounta to niuo, of which the three 
imddleoneBOOdiipf Am toiiyiiA'liko deprenioa of tire fnnt of the shelL The teat 
is riljioits, the beak is well-fornied anil R'lyticliaui'IIa-Iilce, with dentil plates ; a 
median septum appears to be wanting in the small Talv«. 

The apedea is diattn*iiiBhed fton all apoqiea <A Vorella Utfaerto dwrnribwi, 
iaduding the ribbed NoreU^i RdhHw, Salomon, by its broad and flat form. 

In the liitL-r f l i.issic <lKpo5its of the Himalayas related form* seem to be widely 
di»tril>utcd. The species itself ii of oooiiderablo iuterost a« ouo of the oldest 
triaaah) apeoiea of finMhiopoda, for it b knonra that the Alpine Werfen Slataa have 
jigldrd fir only n few !iin:relps> brichtopruls of the :^'._>nnri Liii;'al;i hu I Discioa. 

Looality. — lu the Otoceras beds with Fseudomowtk Orieabaahi, ia isolated 
apeeimeBa,iiofth-matof Kian^nng.aoath-vest of the ViU Pask Jadgiagfrom 
an impression in the rock t1li^ s!i> cics m-\y :ilso oeOOiia the ewfeapaoding horison 
of the Shalahal Section, near SUmkia-PaiAr. 

KiiiittOVHOK or, Taobkt. fioT. ap., PL I., Figs. 15 (13, 14). 

The flrat apeeimeiis of Belleioplum of the Aipiae trna were, aa far aa I Icoow, 

discoTerwl l>y Mr. -M. V:uick, .and in very lie? horizons of tlui 'U'l-rfiMi SLil.'s on 
each aide of the Etsch, south of Botzen, on the Meadelstrasse, and near Montan 
(Yerhandl. der k. k. geol. Belehaaiut, 1883, p. 44, also 189 k, p. 4i3o). Spcoi- 
mens of ^Uellerophon were found later in a horizon very nearly a'^reeinij;, judginj 
by the matrix, with that of the Werfen Slates, by Mr. Q. von Bukowski, iu the 
Spim region of aouthera Ualmatia ; they bclung, howerer, to a apeoiea difleraaft 
ffom the apecimeiia from aottibent TjnA (VerhandL der k. k. gooU EBohmnai 
• 1806, p. m). 
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:\rr. Griesbacli reported already in the year 1891 (Vol. XXIII., of tlie iilf^moim 
of the Geological Surrey of India, p, li6), the occurrence of species of Bcllerophon 
111 hb lomr triune Otooons liedfl, and liiioe tfa«ii tli^y Inve alw Ima known from 
a simibr horijon in the rt-^'ion of the Amur in Eastern Asia, go thai fhey may now 
be regarded as widely-sprsad, though rare, palsoosoio •tcaj^jlen in the fauna of tho 
lawnt bed* of ih» triat. 

The speci(is of Bellprophnn of the lowr^r Wfrfen Slates of the valley of the 
£tBob and iho^e of the Otooeras beds of tho Uimtilayaa aeem to be opecifically 
Menfioal, or, in any case, so closely related to one aBotlwr that, considering their 
■tiln (if iwmi laHiiil. they cannot be specifically separated with certainty. 

Thoy are small smooth strongly-iuflat«d symmotrioal shells, with rritiu r deep 
median emarginatioa, a narrow ambilions closed by a callus, and faintlymarlced 
atxte of grovtb. Hie only JiffMiimo<v tlioiigh a very insigBUiamt one, that I 
observed in the Asiatic form, m compared witli tlin European, consists in the 
prcseooo of a alight spiral depression which snrrounda the umbilictu and somatimaa 
formtafMatkeeluoaadit. ttberefom derigaate the Ajiatio Earn Mil«tl«r9*M 
ef. Fa<!fki, nnd fii^ure tirofacmaof tboAlpiM tpMlair liMlufto midawribed, tor 
oomparisoa with it. 

l40«ftfy<— &i the boiiim of tlie Otooorat beds of ibe Shalahal Beetfen, ntar 
Rimkin-Paiar, containing Pteudotnonolit Oriesb<ichi, very iivolat4^d. More abundant 
and in larger forms, a* it seema, in the same horiaon, north-weat of Kiuaglnng 
in the vicinity of the Niti Paoit Bwud Qrietfaaati in both kMaHtiai. 

i. JroM the Vgper or SMrvb»d<i»'MoHMm. 

The upper pari ef GrieabaeVt origtnal Otaoena beds baa reeenttj been diituH 

guished by Dr. C. Dicnrr as the Subrobu^tus-tlorizDn. Hesides cafdiab^^oda Only 
a lev lanuUibtaBoha bare aa yet been found. Thej are as follow 

Vunnouovonu ( ? Aviogla.) bih aic4, nor. sp., PL 1., Figs. 16—21. 

A very inequilatsfal and inequivalved shell, therefore very obttque, with a 
ribbod surface. The left vatve is greatly inflated and possenea a remarkably long 
itraigbt hingc>lin<>, and a beak strongly inclined forward and projecting abom the 
hingc-mnrijiii. Tho posterior hinge-margin seems to be not at all marki^d off from 
the lost of ibe shcii, while the anterior is of an incompletely ear- or wing-iik«t 
form. There is scansely any^ iodioation of an emargination on tbe anterior margin, 
or of curmtnre in thts lines of gfovth in the plaoe balow that part wUdi la to be 
regarded as the anterior ear. 

The right valve iaTei7i]ightIfh!iflated,neari7lht; ila beak doea not prajeet 
beyond till' iiinge-margin; anteriorly the litter is de*-"' ii ril into tho form of a 
byssal ear, and almost entirely marked off from the rest of the shell by the deep 
noiob. 



Digitized 



BBAOHIOPODA JJSTt LAXBIiLtBKAKOHIATA. 11 



With tin «ii««|itioa of the doMMlt tmootlt bflsl, both voIth m onunMaMI 

vr'ith numerous, nearly equally strong, 8li£^Lt}y raised, blunt, and ]HroportionaUy 
brood ribtb whidi re«oh tb« biai{»>iBiugin on both lide*. In the middle of the »heU 
the liha widen oat heio and then at irra^idiir duiKiMM% ud la WNiie plaoea take 
between them one or soreral muoh finer rihl, OF isfthldB Iwtweea them only faintlj 
impresKcd, longitudinaUf-furrovBd, flat apaoea. A regular alternation of rib«i> 
differing in strengtb, d<m not take plaoe. The ribaarc here and tbere a little bent 
in theii' CL>urse, and sometimes also pushed out of it by stronger intoruptiona 
caused by thf linr» of ltowUi. Extremely faint, close-set, and regular striae of 
growth cross the ribs. In respect to their ornamentation there is no essential diSer- 
ence between the two valTca. The bjaaal oar maj he without nfaa. 

Whether it is better to place this species in PseudomonnHs or in Avicala, mnst 
be left undiMussed. Certain apeoies of Avicula described by E. Teller from the 
ttiaado deiMMltfl of ncvthern Siberia renmble thti apedea* but thej ate leiB oblique 
and inequilateral. MowtU or,tJis, "Wlilteaves (Contributions to Canadian Palawnt- 
ology. Vol. I., Part II., 1889. p. 133, PI. XVIL, Tig. 4) fiom the trias of 
Biitkh Columbia. SBema really to be Tery maeh like oar apetdea, bat aoeording to 
tijo description its hinge-margin appears to be s!iorter, its beak not lying so far 
forward, and the rib* are indioated at particularly broad, being in the median palUai 
margin evon tanaiilev than the apacea between them, whieh ia not the oaae with onr 
speoies. At any rate JfoidKt waliv, of which only tl>e left vaUe is known, may bo 
the nearest to our speciofo, supposiog, of course, that that apeoiea is flo< a Moootia. 

Collected by Dr. Bienm in the Sbabhalaeotion, near Bimkia<Paiar, 
iH • light giay limestone which, from itt horizon, belongs to the beds indicated 
Dr. Dienor as tbo Sui robustua bed« anoeeeding (he true Ootooeraa beds ooataimng 

^tmdomonoUt Orktbachi. 

A«» great number of left TklTw in dUfereot stages of growth {V\s^ 10-20), 
and one right vake (Fi:? 11), oouM »jc ^otout of the few fragmentsof rook obtaiood, 
the speoiee seem to be Twy abundant in tbeaobods. Associated with it 1 only found 
a leoood bivalto, tho dMciiptioa oC whi^ it heia aabjoioed. 

PSETIDOSIOKOTIB DE0IDBN8, HOT. Sp. PI. I,, FiCIS. 22—24. 

This Pseudomonotis may be regarded aa a depauperated, irregularly-formed 
desceudaut of tbo older P»eudoiii6tnaU OfioMkt dewribad above. Two of tho 
three specimens, all left Talres, possess an irregularly formed beak (FI;,'s. 22, 21)^ 
which irregularity occuri in dilT.-ring degrees among them, and in suob a manner ai 
to make it difficult to trace it to a distortion produead later in the looln. More 
Itgolar apeoimelM (Fig. S8) reMalde'TOry clo»ely Paeiidoinonoti* Oriabaehi, hut 
they remain, howercr, nnrrnwnr, and are, on the other band, more oblique than tho 
form deaoribcd above as Fieudomo»oti$ fainkhttndana associated with Pteudomlh 
uoHt OrietbMM. 

Z«Cfl?J^'.— Or'cutring with Pteudomonotis (? Aoicnhi) himaica already de- 
scribed, in light gray luuestooe of tho Subrobustua beds ot the SbaUbal section near 
Bioikin-nuar. 

0 S 
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11.— BHACSIOFODA AND LAUELLIBRANCHIATA FROM Til£ 
MIDDLE TRIAS (HU8CHELKALE) OF TBB HlUiLATAB. 

TUe MuscbeUtalk has jieldfd a, larger uumber of opecies than the lower trvi» of 
the Him^jak It b vdl known that of late the trias has often beon div^ided only 
into lower and upper, niif) tlie ^t'.i^^rlielkalk reckoned to bo in Ihe lower. If, liowewr, 
one starU from the old and original threefold diTuion of this formation and thus 
«dmila tli« eitotram of a middls tri««, U b mtonl for tb» MiiMbelkthlk to stnnd 

for the httrr. Tlin mr.Ti? ?o if one Erires n rnn=if!prahle iipwnr:! nin:;f' to (lie .M]M'nf 
Miu-'hclkalk as U now done. It is only in this &cmc that we here speak of the 
middle iriu. 



(ff). Snukhpoda ond Lamelti^neh'ttto from tht priuHpai complex of the 
Mntchelkalk of the Bimdhiyas, inclitilinff the beds witli Hhyiichonclla Uriesbaclii, 
«t. {Bh. tettUplectm, 2liin»t.» ear., according to Qrietbaoh), aud witit SeutivzuvL 
SnACHKTi, Solfnr. 

lu this part will be described not only those specien whu-h oriifinate in th« 
principAl complex of the Mu9<^li<>lk»lk of the Himaiayafi bat especially also those 
mimerauB specic»i which hare been foand In those beds in which brachiopoda pi-e<. 
dMnmate* Grissbach hns already distinguisbod them as a spet:ial horizon {Hhyiicho- 
nella temhlectoAionzon), at the base of llii« com]iK'X, and Dienor has rt cctitly 
as&ignel them to tiu> horizon of Sibirite$ J'rahladu, whiwe cbaract/Tistic fossil, 
iHrnever, according to the discoTcries yet made, is Sfirlferimt Stro^yi, Salter, Tbe 
question ns to whotlipr the beds with Rh^ncho)i,<'!a Grie^hneh' nrc rrilly exactly 
of the same age as those eoiitaiuing Spiri/eriiia Stencheyi will be discu»!icd later on. 
The Iflogieai known braobiopod* of tlie trtu of tb« Hfrnalayaa, alreadj jmttlj de. 
scribed by Pnlt nr nnd blanford, as well as by Stoliczka, belong, n-i will 'ir fliown, 
to the beds with Spiryerina 6tracAeyi. I'hejr ■eem to form a persistent, widoly- 
dbfaribuiod aaMmblage of ipeeieB in tbosa deporita. 

RnrNORONKLLA GiiiKSBAcut, PI. 11., I'iirs. 1—7. 

M^guekO'iella acmiplecta, Miinst., rar., according to Gripsbisf'i, " ^oology of tbo 
Centialfliindlayas," Mem. Geol. Surv. of India, Vol. XXllI., j^. 70, 

Skjf » chonella Oriesbachi, nov, sp. (Bittn.), aocordin!»to 0. Uiener, HrgeLtsisse 
atner geolosr. Kxpcdiiion in d . Central Uim&lajra in Ueokaobr. d. kais. Akad. d. 
WiaseuBch. LXIl. Wien, 1695. p. 671 

It hns already been nmarked (by IHener) In tbo paper ab»?e-eited that tbh 
" Rhyiicli'itu'lla soniiplcctn, mi'" Ins rintlunjr in common with ihe St. Cassian species 
of that name, but that tins name refers to a species of the Alpine Musohelkalk which 
Was formally veiy often Indloated, etpeoially by 8tar,aa JtijnrtfiMMllaMHHfiltfefa, of. 
This [ liave n-inied Sht/nchonftta triaoif'iH (AMiandt. (lev k. k. i,'i'd1. Reict >rinst., 
p. 13), with lyhicb species it oertaiuly has some leseiiibhtnce, without, ho iv ever. 
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being identical n'ith it. As Mr. C. L> Oriesbaoh was the first to refer to this 
(peeies, I luiT« dene mytdf the pleuuM o( mniinf it in lioaoinr of him. 

Hhnnc-honfUa Gri"»bachi, of wtiich t!:nrr> aro ninp speciinons from the locality, 
three tullos south of EitaIua>Pair, whore Qriesbach first fouad it, is rather a Tariai> 
ble tarn. It* test b altmort amooilt, oalj piDvidcd at the front with aliglit folds ; 
the large valve jn ijei'ts iu front in tho shapi of a rathdr lirorifl, well-di Vi-loped 
tongae'like lobo without, howerer, at the same time formiog a disliuctljr marked 
rinns. Gongeqaeatlj the sman Take is also rery modesately inflsited in the median 
area. The line of junction of the valvos (commissure) at tho lobe has from two to four 
folds; ia the sliallow siaus of the Urge valre. however, (here are from one to three 
litUe foUt whioh here, as irell m on the inflated park of the tniaU tralre, are rery 
eiigUtlyiadicated and are reiyihoit. They arc arran;^cd mostly symmetrically, 
rarely nn^mmetriually, but nL>Ter, even approximately, so strong aumBhpnekonello 
tritiodosi, or so long as iu the species from the Olenok delta in Siberia, wliioh is closely 
ii lat' i to RhpichoneUa trinodogi, and is dcacribwl a i l I'lLr ni il in ilom do I'AokI. 
inip.ir. des Srieuces dc St. Fetersbour?, VII. Sede, Tom, XX.XI LI, ISs'^, p. i:3'J, Tab. 
XX. The Virginian EhyncltoieUa Haiti, Gabb (Juuru. Acad. Nat. Set. riuladeiphia, 
nr., 1836-G6, p. SOB, tab. 43, ilg. 29) atnnds very near to ShynthoneUa MmxM. 

Besides the little folds on the fron*al lobf^ there aro a few similir f ilds ou each 
side of the shell. The greater number of tho speoimeos possess an almost circular 
oontour, and only a few (e.g. Tig. S.) prove to be somewluit eloa|^ted. A retj stroog 
soptum. :i]:i\ust att.iiuing half the length of tho shell, develop''^ it-u lf in the mediao 
line of the small ralre, and audar thebaak of tlie lar^ valre there are strong dental 
^tea» arranged almost parallel to one another and of oonsiderable length. The 
septum of the small valve projects far into tho interior of the valve (Fii;. 7). 

The Europaaa MhynohmeUa trinodoH has not nearly snob long dental plates in 
the large ralve, and the median septam of the small Talve is also fn tlda speoiei 
amch lo-is strongly developed and is shorter and thinner, ' 

Locality of Rhytwftondla Onetbacln. — In Bed 121 of the Sbalshal seotion 
worked out by Griesbach, three miles south of Rimkiu-Faiar, in the " Earthy Lime* 
stone," which, according to Griesbach, forms the ba»e of the Hiisohelkalk serins. 
This section of the Sh.ilshal Cliffs, stuiHcl by Griesbach, is, ftoi-orrliug to Dr. 0. 
Dieuer, L c, p. ul3 (11), not loc&lly identical with the seotion of the Sbalshal CUIIs, 
which IMener himself, Id eompany with Grieabooh, bad the opportunity to investt* 
gate Intf r. T !fir stress upon thi"!, because tliP bracbiopod.i, which I obtained 
from different localities, presumably of tho horizon of Rhtfnchonella Orienbachi, 
«aa by no means of themselves permit of the ooneloslon that they belong to one 
and tbi' '^.•iruo h iri/mi. It8eiMn'>, moreover, very reuiarkuble Miat in th*i m.'itr-rial 
originally collected by Gricsbacb.besides the mure abundant Ehyachoaella Qrktbachi, 
there ooenr, bat more rarely, only two bracbiopods wbieh aie entirely wanting in the 
material colketsd by Dr. Diener; wliile on the other hand, tho largo sfwies of 
tilptriferina, Spirigen and Terebratula, which predomitiate in Dieaer's oolleoiioa^ 
must be wanting in Gdssbeeb's original locality, as they woiUd eaiely not have 
bam OTflriooked by 13ris>haah, bmUefho three inaigniflaBnt speoiet whiob be bad 
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oaOeoted thsre. The typical form Id tho bmebiopod fauna of his horizon mtU 
S^ritet Trahlada, exhaustively studied Uiener, which horizon be regards as 

nqnivnlont to Griesbach's Rhyncbonolla lx>3s ut the b.isrr of tlio Tlluscltolkilk, ia by 
no means RhtfHchoMlla Grkahavki, but Spii-\fci'itm. Sirachet/i, Salter. On the other 
fcand, BtfHciimeUn Qrietbachi has not yet been found to oosuriafiMwobediB, irorked 
out by Diener, with Spirtferina Slrnchj^tji, ns it appears, bat scorns to he 
represented in tbem by auoiber and much rarer species. This species will imme- 
djakl^bedflMribeduiMlerUMttaiiieof fiAjMWioMK* JHeiieii. 

IIEYKCU0^£LLA l>i£2«£KI, UuV, Sp., PI. II., PlgS. 8, 9. 

Only two spedm^ of it are known; It is eoofidaably broader and shallower 
ihail Mkynchonella OfiaAacki, pos&esRes a moro strongly marked sinus in the large, 
a corrcsponiliuEjlT strf!n<rer inBafion in (he ainnll, valve, ns well a> a liiirlicT, that is, 
more prominent frontal tonguo or lobe. The ribbing is, as in lihtjnchoneUt 
OrMbtddt Ddoiiwil to Vbm fiNwtal r^fan, and la fiadlazly iadiitinetly derdopod. 
Both specimens have three small fnhls in the sinns of thn larfro ttAv^ nnd n few 
small folds on the contiguous lateral margies. The septum of tbo small valve 
appear* to 1m ennridmbly kits ttranf^ j dereloiwl tlua in tt, OHeAatM. In Ha 
tnfal habit It Th'i'urri rominds one far more of the true 71. unu/'jrlr n' St. 
Cossian, and also of E, produettfrona, xa., from the * marbles ' of the ticlireyeralm 
(Ifviebdlcalk), than of It. GrioAaehi. B. prodHctifnm ia hmrevar pvorMed trith 
numerous little folds on the Inferal maruiu ; " bile R. pivjectifrons, m., from tbe 
Sohrejeralm, is almost oompl^ly smooth. B. »mipket«, MQiut,of the St. Casaian 
beds, pos8cs.<H!fl a narrower frontal lobe in proportion to ita total breadth, uhich lobe 
is, moreover, generally quite, or almost quite without folds. Still moro widdj 
different is tbe small St. C:i^-^ian if. mictatata, Wunst., especially in its more strong 
projecting brge valve, which is prorided with a very slightlj developed sinus. 

XMwKfy.— Two apedmam eolketed by IKbnar on tbo £7tli AQgnat, ISOS, 
in thn section of tho Bbalihal CUflh, near Himkin-Faiar, in tbe boriftm with 
Sptrifaiaa Straekefk 

Added to theea two ^eoiei of BbyneboneUadeieribcd above tbeie iiyetalUfd 
ffliin wbiah n lepreeented oalj by one ^eelnMB« namely* 

BsTKOBomtA Of. ntnraiNMi, IRtta.» PI. IL, Vfg. 10. 

SifKchonella ef. fi-tmdati, uxirdinj; to Dirnar, I. c p. 5M (181- 

Tbfs specimen is $o closely related to tbe Alpine R. trinodori that I would net 
on this ground separate it from that spe<:ics. The specimen reaobea a rise wbieb it 
only rarely does in the Alpine species ; its ffootal lobe is proportionally broad and 
Il ls iwi) f ill!*, which is only exceptionally the case with Hhynehonella trinotloti (of. 
Abbaudal. der k. k. geol. Reichsanst, XIV.. tab. XXXII., Figs. 22, 29). The large 
vatre i« lemaikably strongly inflated, eapeolally in tbe region of tbo beak ; tb« 
septum of the small v.ilro is thir» nni modoratnly Ion;;. This form could Vst. b« 
united with S. trinodosi, var. latelingMta from Wengen in South Tyrol (1. c, h\ . 
») whic3i I have diffevntiated. It eomei^ in any caea, mndh neaier to the •peoiea 
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of the Aipioe Miwobelkalk joiii maiiUoaed than to the two AtUtio speciei already 

described. 

XoMljiy.— Boaih'Miat of Muth in Spiti, ooUeated bj Orietbach. A alngle 1om6 

•pecimra o*it"iined from a d->rk folMuri\l lirripstonei. 

Very clnsety related tu the KuynohoneUa just meationed is tbo form alread/ 
dMeribed bjr S. fltolicslEa. 

EHTNCHfliiUKa If OTABiUB, Stoi^ ¥L IL, Figa. 11» IS, 18, 

;?5v„-,io,^7.j mr..M5,i;, , St. l. >l«ai. Q*i. Sun'.'.' r.f In,!;!. Vsl. r., p. 40, pi. ni., Piss. 5-9. 

The dimensioas of this species exceed those of the fonn juit weDtioned aa 
Bifnetonetlo et. irinoehtt »o gresxtlY that young fonua of Mffnetmuih muMiU* 
of the same sise as the specimen from Aliuh, must have been »till more oompletely 
•nootb, tltat is, without ribs. For the rest, both are to oloaelj related to each 
other that the specimen from Math, indicated as B. of. Mnodoti, eoidd M w&l be 
resfarded ;is :\ -muU ooDateral form of £. mutabilit, or Rhynchottella mutabilis as a 
gigantic form of the Alpine S. triimlosi. It reaemblea in particular 
those forms of Mhynoboaella trittodosi whioh, baring a high frontal lobe, 
possesa two folds ia iihe ainiu of tha large rtln, and therefore a frontal lobe 
with three folds, as for in5,fancp, the specimfn ■which I liavo fij^ureil (I.e., tab. 
XXXII, Fig, 28). For the greater number of the specimens before me of S, 
MwCRN«»,tltaiiafiT0OQtofe0T«o,poaaetttirofeU»iat1i*aiiiui.wI|idiia &Mmo* 
dasi occurs 'Hi!y escepticmiilly aiv\ may thi^refore pi>int to a mnrB intimate; connp*!- 
tioa betnreea tbo isolated iacm from Muth and £. mutabilis, than between the 
former aad ^rfisodoH. The folda in B. mutOOk an iratbar kwg and Idgb, 
;»n ! shwp-edged at the line of junotion of the ralves ; the septum and dental-plafia 
are inoonspicaous and not neArly so atioaglf developed as in ii. Qrietbaeki. 

Stolicska oompaToa faia JZ. mutabilit «i& B. tampheta fron St. Otuaiaa, 
which it, however, only leiy tlightly resembles. From the lia»»ic B. variabilis, 
Suhloth., and related forma (as <?.^., B. amti-iaru, Sueas) it is distinguished by the 
fact that its ribs do not begin at the beak ; and from all triaiuic species grooped 
rooad B. trinodosi, m., by its moob greater aiae. Qabb'a lUtpteloiuHa UnfubOm 
from the trias of California is perhaps closfly related to it. 

Xoca^iY^.— Acoording to sitoiioska in the lower (?) trias of Lilang on the Lingti 
Bim in. Spiti. The nek fkom whjeh the apeoinoomi am derifed ia n dark Hin«- 
stoae. Whether the geological borison of the species unrler ilosrription is tho s.ime 
as that from which the iaaoa likewise oooarriaK at Xiilaog, with Spirtferina Stra- 
tHegi oomeai mnat be left undecided far the present. 

A nunihiT of other impedes of Ebynohonella, which viU now b« deattibedi b^ 
Itrng to types different from those aLceudjr dealt witb. 

RQTNcnoMBLLA (?) SAinrEiANA, Sto]., PI. TI, Pigs. 14, 15. 

J?*jr«i»iiW<a ^W<»r»»)«, Stol«B«i», u. M. ni. Ur-ol. auiTfj of InljB, v.. p. ll, pi. III.. Vif. 11 (Ste 
Fig. IL';. 

Under this Dame Stoliczka unitea two forms, one of whidi. Fig. 12, come« tram 
a U^'OoIoared Hmwtona of nnaavlaiQ age^ of tha Ajustriaa BnlAammergat (aei^- 
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boubood of loU, Hallstatt and Aocne). A» it diSen widely tram the original 

ShynchotwlU Salh-riam, npreMated bjT Fig. 11, U is aot otoemrf to b««(ovsay 
furlher attention upim it. 

Of lih^tondta Slsttflrbwo, Stol., I haire, benifai StOliositK's origina). Fig. 11» 

a second specimen \rhioh was collected by Dr. Diesar in the BhaUUal seotion, near 
Rimkin-Paiar. lioth Kpccimens agree specifically on all points, and prove tbat one 
isdualiug with a well oharactfrised KpeciOK, u iiieh is very well desoribtxl by Stoliosltft 
bnt Tecy inadaqoately figured. 

lUnmrhotu'lln SultmaiM is a form with :m ovnl outiine, with close ribling, 
proceeding from this heak. Tbe median part of the frontal area i» a littlfl raised, 
ooRiMpandiDg to a lour but ditiiiMt medkm lobe at tlie small valve. In thi« median 
lribf> tbere aro seven ribs ; sixi therefore, of them beloni' Id tlir nu iH m part if the 
large valrej which Bcarcely pusseitsea even the indication of a sinus. In one of the 
two tpeeiinen% one of tbe two oatennoat of theae middle rlba is donbled, aod tbft 
dupli<'.it:i)n aijiona in position ivifli ,i fine intercalated rib in tbe corresponding 
furrow of tht) large valve. Each of the lateral areas of the shell poesesses from 
fire to aix libv, wbioh ^nidaally become weaker. Tlie ribn are bluntly rounded. 
The frontal area is thick, tbe lut^ral margins appear flattened, or even somewhat 
boUowedont and also smooth. The beak of tbe amaU valve is broad, flat, and modi- 
anly •omewIiat»nn1c>in; the beak of the large valve is strongly incurved, and so 
cl«^^)SoI\' pressed against the beak of tlio small rnlvo that no kind of opening can be 
obsiTveiL in it. Stoliczka's drawing, Tig. 11, is here completed necortling to ita 
analogy with Fig. 12, an undoubted Rbynchotiella, wrongly considered identical, and 
aim tbe deeeription (p. 41) of this beak is taken from that Bhyncbonella, and not 
from the original of Fig. 11. Tlii» lat'cr indeed possesses a beak cIo^pIv pre^^sed 
against that of the small valve, one side of nhich shoivs a dental plate, exposed by 
weathering. The aeoond apedmea of thb apeeieB haa a perfaotly-preearred beak» 
whoso form stroticrtT recnlls that of tbe beak of tbe palicozoic genera of Rbyn- 
ebonellidaa, KbyncUotrema, lialit and Anastropbia, Qall. Unfortunately with tbe 
slender matedal lepresenting this Asiatic species Utherto aTailable it has bean 
impossible to learn anything respecting i:s inti rn il struotONi. The shell appeaia 
to be fibrous, but I cannot make out tbat it is punctate. 

There is no speeies known in tbe Alpine trias wbieh oould be oompared with 
Shffitchondla Salteriaim even in the slightest degi-cc. The form U quite isolated 
among all the bracbiopoda of the trias. It does not appear to me perfectly clear 
tliat it is necessarily a Rhyaebooella or even a Rhynchonellid, and I cannot help 
thlnkiog that it mny bo a * spire-bearer.' A certain resemblance which it beats to 
Spiriycm{?) ya tliufiii, nov. sp., to be \vi!n l:it>-r ir, ttu> Apytrriflix, str^ng- 

theas mo in this suspicion, I have therefore put a query lu ttie generic name of 
Mkyndumitta Satteriana. 

J.or/;//f','.— Strslierkn's original comes from Lilang on t!ip Tj'ncrti rirer in Spiti ; 
the second specimcu was collected by Dieuer in the upper .Musciielk-ilk near liim> 
UD'Fuiar. The speoieSt tboogb mve^ aeems thus to be widely distribated. 
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•f the Cwtrtl flimilayas," Mem. G. S. I., Vol. XXIIl., p. 148, as oooumng 
associated with llhynchoMHa temiplecta, vu. {M. ffrieOoM. ».)» doM not bdong 
to this species, but w » imr Beitii, wUdh viU be teoiibed later on m Bdaia 
U m a i oa, m. 

Ehyhghokslla TasOBUJ>UK^ Stol., PI. v., Fig. 16. 

S>9Mt*wlb TM MSt m a , BloliRfci, I. p. 41, p], m., pig. iq. 
This spocus, which is represented only by tho Hpecimen described by Stoliczka 
isinmon thaa one lespeot doubtfttl ; aad it is erea » ^ueslloa M (0 whi«h luiriwm 

itMUMllRKIl. 

The sp. cimon Is greatly distorted and crushed. The large Talw is puahad 
into (Im amall one aMc the Craotal ar^, so that a deep buuis with amte lateral 
marglik tnoIU. wliieb owtaiiily nw not there originally, m the fissures in the shell 
on eaoh side show. The median part of the small ralre is also ptuhed in near tiie 
frontal area, shotdng here a kind of irregular folding. The beak is medianly cleft, 
and poeaeaaes thick hiteral parts, beside a narrow thin-shelled median aroe at the 
back. Were the specimen not so oomprcesed, and mn it not from {ta diapa 
a Bhynchonella-beak, ono would Ije inclinod to rt^^prd the spetnmen as n c^atly 
crushed form of Spirigera Stoiioskai i but on a closer comparison, it do«a not 
aaan to babnj; to it. but to be Mtttallfftmiocith Sb7nBhoiiella,irbawintiMd 
outline one might imagine to have boen cotisidcrably wider than tlio compresaed 
specimen shows. A oizcumstance which argues very strongly in favour of iti 
Rbynflboaelta natOM Is the following. Between tho median part of the amall 

valva, that is, the broitl frontnl lob(s aail tlio sIJah of this valve, runs on «dl aide 
a sigmoidal turrow<like depression, whicii is scarcely developed in this msoneir in 
■moofli epeeies of Spirigera, but is generally preoent in Rhynchonella. Tbe 
specimen would have been better left undescribed, but as the name exists, it mnst^ 
for tbe present at least, besetaioed. Perhaps bettter specimens may be found one 
day, and eleo information obtained at the same time a«j to the stratigraphical 
borizoQ to whiobthis form belongs. 

ZoeaMf^FcmoA, aoooidiog to StoUeskak at JCatb, ia the Sia Tallej, in 
Spiti. 

EnVNCnOKBLLA. (NoRHLtA) KlNOT, nOV. Bp., PI. II., Pig. 16. 

A Noreila, H. prooreatrir, has already been desonbed above (p. 9) 
ffomihe Otoeeraa beds eC tbe lower tries. In tbe borisoa of Skune»<mll» 

OHfsiwhi, m., at the base of the Muschelkalk of tbo ITimdIayas.a Norella was alio 
found. Judging from the only specimen as yet known, tbe apeoies is more elong- 
ated,aanaew, and at tbe eanie time tbfeken tbat is, more inflated than 2forelkt 
procrcatn-x; the sinus of tho small vulve bogins nearer to the beak; for the test 
it is very near to that older species, and has, like it, a small numbi r of faint folds 
•k tbe frontal margia. hi the present spedmen there are eight or nine of such 
folds (three of which belong to the frontal sinus), not takiof into aeovnot the 
soaieelj perceptihle ainaositiea of the lateial maigioa fortbw outside. Tbe beak 

]» 
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iH smnll and pointed, its tdge* rather sharp ; the lines of junotion dl the valm are 
blunts the front is thldc Th« aheU ii diatiaotly coarsely Sbrous. Amoni> t1i<> species 
«f B^onlh of tin Atpine triu there ia mreely one speoiee that is particularly rloMly 
related to N. Kingi. B. Rotalia, Salomon, from titoUftrmoIata might be ttkeaitt 
thf> moet doaalf Mbted fom ; it poweaaei, howerw, no Jatenl foldt, but » dM|wr 

sinus. 

Sdilflr Mid Bilaiti'Md la thdv FlUMiitolog^f tt Sitt i(n. IS; Kg. H) flgai« • 

appcios as Bhynchonella rftrorita, Sueas, trhich hears a cprtain rcsemWaneft to 
Horella Kingi, but should, according to the illostiation, possess much finer and 

■pceiw 

cannot be the Alpine R. retroclt'i, Suess, Mliich moreoTor lia.s tiium (ALhandl. 
d. geoL Beiobanftb, XIV., p. 30>^) been recognised as a TerebratuUd, and baa 
obtained fhe generie mmtiX KvelsAttila. 

L/colity, — Associated with tin- more alnindrmt JViynchinella Oriei'iaehi, to., 
4t the ban of the Mosobelkalk, in the section of the Sbalshal Cliffs, three miiea 
•ovrtfc «C BintkubXiiar, mVBft^tad hj OiiMbiah* A single Bpecimoi isbllfluM 
li/bin. 

Sfibifsbina Strachxti, Salter, PI. IV., Figs. 8—14 

fiillir WHi Vba SiHt to mention this species as coming from the Miti tm» 
(Hajhoti Pass, accnrdinj» to Stoliczka) ; Stoliczka himself having known it from 
Liiang in Spiti. Diener brought home numerous speoimeaa of it ftom Biiokin- 
ftMKtt when it appem tobeoneof Am UMt sbaiMbutt htm in «all^ (ibplttlti «r 
tlie Musclielkalk of the ShMsha! Cliffs section ; in any case it fa the most rettiarkable 
brachiopod of that horizon, which Diener has indicated as the boriaoo of SMrUa 
fraUvdm. IkMrn tiiese tolhiu ftom lUnkin'>M«r, 1 fakTO heUoH m atMoiaMii 
from Lilang mentioned by Siolic/ka, in addition to two sfx-cimcns from Bajhoti, 
(he fiiat localitiy of this species, so that ttn exaet oomimKiaon and a ttuatwortbj 
identifloatiOD of alt tii«M dSaoewdm ii piaetioablo. Sj^ rff Ma a AKronHqK h 
rather closely related to the waU-koova Spiriferima /ragilit of the £ara|ieMi 
Mnecbelkalk ; in larger forms, howeTer, It aeqoiiM a mj eztiaoidiaaiy appearance 
for a mesosoic Spiriferina by fbe eztMuion of tbe Mghb of the bitage-line into 
Wiug-Uko points, wliich recalls very vtvldly tnanv palioozoic types of tbb soHiiUled 
Wlntjcd Spiriforiiiie. This pBouliarlty wis pointed out by the first deilcrlbnr of thn 
species. The younger specimens of Spiriferina Slracheifi (cf . f 1. IV, Figs. 3, 12) 
alieady possess a wide binge-line with vaay btoad and iMher higb area, so tbfct thii 
gMatest breadth of the shrll In them occnrs alrc«dy in the bfnge-IItie. Beginning 
with a certain size a further rery pronounced growth in breadth result^, wbetdiy 
Um Ubge^Hne is dmim ont into poiniwi «inp. At firvt Blgbt th«ae ^lll«imm^ with 
the extraordinarily pointed vinga might be regarded as a distinct species which also 
finds expreasiooininyj^iottsobaerTations upon Dlener's work (1. o., p. 571 (89) }, 
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mentionet^ in the introduction. More min«t« PxaminatinTi, howew, »how« that one 
has to deal beta onlj with oae form, which also agroes with Stolkszka'^ view, L o., 
p, S8. The ffeat fwMaSBkf of foran in tb* SpirifM'tte bi m mll^kBoini fut, and 

for illustration of this one may comp irc, amona; otliori, the work uf Gosself-t wliich 
ha* recently appsaied, pU. fitade sue lea Tart»tioBa da Spir^er Varneuili (M^m. 
a*kSoo.€Wot.daNord,toin.I7nIIAl«il89l). fh* DMahaBmoC ttomlMa 
in Spir^erina Strookeyi is occapind oithef by a rapidly wideninf; sinUib >l>f * lol^ 
which is uDdirided ; on eaoh nia of it toUoW in jWMfW- forou tO libi^ 
which, as growth prooe^ds, hatm tm^lBM&liaol fibs adiMi»tta«ta««nl»ilM 
outer uds^ TkAvkg-like extensiooioltlie sides remain always qoita iadkttiiolllf 
ribbod ; somi»t!mop distinct folds are seen at thair outer margins. The f»emi- 
ciicular lateral mugia of the younger specimens is modified in the older forma by 
the dsvclopoMllt of the wings in a corresponding manner, an! aoqinvea with the 
full (!evolopment of the points of the wing^ (Pi;,'. 9) a slifjht erruir^ination beneath 
them* The ribbing as a whole ia feebly dereloped. Tt)e test, especially nenr the 
beak, is eoorideraUy tbiekened* and in tbe maDoer obenHiterfstie of Iba Spiritnite 
marked wart-)ike throufjhout. The strintion of ijrotvlh i* in general weiAly 
developed, and irregular ; though in some larger speoimena it becomes atioDger and 
closer towards tba f lOBtal margin. 

The hinge>area of tlio species is rery wido and also of considerable he'cht, 
almost level, and horizontally striated ; the beak only modemtelj iocurred. The 
inner structuie of the beak is ttipaitite, but b aneli wise tilat at tiM Inontved 
point tbe three septa are oompletely fnssd togethes by a oallosity of the shell (Figs. 
(5, 7, 13) and only a little farther down do they beooms free and separated from one 
another (Figs. 4, 5). The dental plates as well as the median septtun rcaab refj 
far OB tbexuter side of tbe beak (Fi^. 11), and the median septum fj w jool e infae- 
nally up to the tniiUllt^ of the slifiU (Fig. 8). Ilowovor similar th«youn(?er forms 
of this species may be lu the Earupeaa MuschelkaJlc form, Spir^erina fntgilit, 
Sebkith., ap., tbe Asiatic species diEfera to oonsideiablf in admit foran bom the 
Alpine species just nanaed, and from all reUted to it, that a oloeer comparison of 
their chasacten. seems to be superfluous. But tbe younger tpecimeos of SpiriferiiM 
dllrMl«iiainalBafaoo9ntaabla by thdv irida binge*]iae^ and emtsoially by the 
retnarlL-ahly quick widening of the median area of tlio valTes. But that, with 
r^rd to this feature, forms havinga gveatw similarity oocnr ia tiio Mnachelkalk 
of tbe iJiM, spesie^ «b. ff|rii^«r{M BoUoth^ var. lafssiMMife, Vbfl., 
and Spiriferina Poueurtif Phil., reconlly tamli! known by T)r. "E, Philippi (Zeitscbr 
d. Dt'utach, geoL Qesell. 180fi} ahow. ronosi umilar to the adult ones ot 
Speriferha S'/fMikefi bave^ honpsver, as yet neror been found in European triaBtbi^ 
depoaitfl, and even the beet dmAeped speoimena of Spiryerina fragilia from the 
Gonnan Muscbelkalk never possess, to my knowledge, sooh strikingly wing-like 
olteHionB of the hinge-line as those of Spuiferim Slrache^i, which give to this 
ipooieB the habit that so vividly recalls tba fabMBaiie'9|lzifaKid|B, Am an example, 
the ^pnt re'!"rr!bbnfo tn Spirifcrim (yetoplioala, Sow., according to D^ividson, in 
Cj,tmrt. Jouru. jsLV Iil., 1^62, Fl. I, Fig. 13 (likewise an Indian form) may be 



90 



HIMlLlTAN VOeSlLS 



pointodooi; alio Spiriferina alata, Soliloth., »p. from the pormian depowtt (fid« 
Kiair) !■ ntoamaly like Spirtferitta Strachfyi. 

Moreover, we shall ase that otlisr fornw, irtil! more elrmnly related t^> Spirifcrini 
/ragiiig, are also not foreiiju to ih<d Musckelkaik of tUu llimulayas, aad the«« wiit be 
Mmptted farther on aoder Spiriferiua Klangetuit, Stol. Stolicska hinueU TCfm 
to Spitifi'i lna cf. fr-ngilii, Solilolli ., from Mutli in the Pia Vallny. Thft specimen 
ia question is howevor, an undetermiaable fragment of a form with more Dumeroa* 
iTbs thMi apkit«iiimfras»i§ evw peMOMei. 

Jjocalifif of Spiriferina Strachcjl. —The orif^inal iMality of tli5» spociea is, 
aoooiding to Salter and Blaiiford, the Niti Pas*, which, according to Sldioika, 
ipodd be •qnlvaUnt to the Bajhoti Hn. Btoliedca hinHaU iwonb fba ipaaiat tmm 
lilang on the Lingti rivor, in Spiti. A r^f.\it<ir micabcr wis collected by Diener in 
the Shalihal Motion, near Eimkin-Paiar, in those bedit which Diooer designates as 
tbehoriionof SiiBiMfai Pfwtleds. vhkA* howevier, might mow auitebly be mIImI 
tliolujri^ou of .Vj7»ii|fdHM i8lp«eJ|<yi ia nfannoe to ibeir ^njcel a&d moit widely 
diatrlbated form. 

Xkvthe iUvilnlioD of tins 8p€ci&& given o&nsto IV .« tpficimena tram all ilie 
time locaHtlm wen eiioaen. 

Spiripbsina ULAyoENsis, StoL, PI. IV., 8. 

Spirlf^r (Sfirfffixai T i!inif~..ir Sro:i.;j".», I.e , ji. JP, PI. Ill, Fig 1. 

Stoliozka's ori^aal spccim«>a ia before me ; it comes from Lilang in Spiti. It 
ia eoaQy and markedly distinguished from the younger, narrower forms of 8plf^ 
ferina Siraoheyi, Salter, deworibed above, by it^ much narrcnv*>r liinge-line, which 
does not ooineide with the greatest breadth of the shell but £all« short of it, occupy, 
ing about two-tldida of it; farther by a itamww and ahaDoWHr aimiB, and coose- 
qoBiitly by a less eleratod median bbo, as well as by a somewhat larger number of 
lateral ribs (7-8). The hinge-area ia in proportion to its lesser breadth tolerably 
high, the beak slightly incorved, iotemally probably tripartite, and very likely, as 
in S. Slraokefit filled withft oallMity of the shell at its extremity. Tiie surfaoe of 
the shell is comp-iratively coarse-grained. Spirtferina lilangemU is distiugiiisliod 
from the Alpine forms of Spiri/erina fragilii, to which it is othertTise remarkably 
■imilar, by tbe eaoipfa»oiu coarse graining. Bosidos which its hinge-area is perbepi 
still narrower than that of Spir\fetina fragtlis g'finerally is, and its ribbing appeai-s 
to be somewhat moie crowded i it might therefore be advisable to retain also this 
HbrmnnderlbeiumMglTeotoitbyStolioibe. BtoUeekalUmeaUoaminnii^onttie 

ground of its shape, with the Rhmtio Spinferitia Hmmrichii, Suess, to which it 
bears, however, only a very remote resemblance, as the absence of ribs in its sinua 
duwa. 

Ze0«li|y.— 'Aooording to atollotka, aemr Uluig, on tbe liagU Bifor, SpItL 

2temarki.— Sjiirifi;rina Ulanpen^if, Stol., var., roforred to hy Griesbach in Tiis 
" Oedogy of the Central ilimalajas," p. 143, from Bed 8 of his upper trias of the 
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8h&l«Unt section, is no( trlentical with th!<t apedM. TItit tpeales vfl] be taeribMl 
below »s Sptr\/'erina 8hal$hal«n»i», nor. gp. 

SttKItSBWA (UuinUU.) KOYItKUiUCKHa, (Sue8s) Bo«ckh, Fl. IV., 

Vi|^ 15, 16. 

Sfiri/krina X<»r««i '"i'i«"''. Scr», Slnr, Vi-rliniid'.. i!rr Ic li. lit ii'b>ir,«t. , 1 Sr.5. p 215 o' rrj. 

*^l/Vr5>iiri»iUM, S(nli''7k«. M i.n. Li-ol. Surr. of 1 1'. li a, Vol. V, 18iJ^, p. S», tl. Ill, Pif. S. 

tfbjftl IM Karttla.'.'irjiiiii, Satrt. G-i '. ViTlu'tn J. Ill lliahaii Bkkonyi llfti ft Ifit Xl^ 

Fiicn. 33, 3.^ iiri.t iltuatntion of Sfirffcriaa XmttiiUlkiuit, 8iMti>i 
Sftrifir•<^.^iMr;.l,^l,.^] JtmwMlibwit fitw) SMtkb. VMm, tmMof. d. n^UNb^Mk 

3.1, Fig» 'i,i-34. 

S/iirjTiTi n.j I cf. Sill., tp. W. 8<l«fnoa •' MirnwUt*, " l^;<5, p.87,PI. II., 7 — IS- 

gmU OiNiL, IMl p. rm (bititikf tkt nt. SpiUn^ atsl.) 

With reference to thft two spocies, nimflr, Spiri/frina {Ifenizelin) Kxreakal' 
HtMk and Spirifgrina {Meaizelia Bpitientit, there U no complete agreement M to 
their relatioiuhip, as may be judged by the abore ettationa. The Himihysii 
•pedes was based by S'.n1i^>zka priaoipatly upon a specimen whioh is di^tinguidhed 
by a beak remarkably thick, and strongly incurved ; it partly projeotiag over and 
covering the narrow low and inconspicuous binge-area. This specimen it re presented 
in Kg. 16. Stoliczka himself remarks that be knew a second specimen from the 
same lof-ility, whose hingo-aroa is mure distimnly d*'%ij!oped and wlioso Ijrak is less 
strongly bent over than in iiis original spccimca. Tbe latter is indeed remarkable 
for the extraofdinary 40vdopamt «f its beak. The foregoing ie also proved by the 
fact th«t there nre two mnre specimens from the Ilimdlaya.? before me which in this 
respect are not essentially distinguiabable from the European Mentzelia Kwveakal- 
Hmtritt a apeeiei wry widely distributed ia the Alpine ICiMehcncatk deiperili, wfng 
tlii* term in its Tridovt -;^n-n. Ono of those spccinv^r^'i Tiujurod on PI. IV., Yi^. 15) 
possesses just the flat, somewhat contracted shape of Meniselia Kavetkallientii, var. 
Ml0ror%iieJ|a, from fhe Umohelltalk of Weagen in Booth Tyrol, figured in Biaoh. 
d. alp. Trias Tab. 31^ Fig. 31; only there is a somewhat greater thickening of the 
beak than in the Weagen speeimea, which produces an approximation toward* 
Stolioska'soi^naL Kinlly, tiie aeoond speolmen (fragmont of tlie large valve) 
possesses a much higher and flatter hingo-artn, ju!<t like that of tbeeonoion Buro< 
pean MaUtelia KaveikaUientitt and oan therefore in no way be separated from it 
•peeHfleallj. It aeeou tlurafeie to me most advisable to tegard 5. Spiti«mti» 
mereilyaaaaub'Bpeines.orvarietyof 5. £V?tre*A(i//i«Mjejlnaee(iidanaewith Pliilippi's 
views in his paper cited above. This would tht^n represent nmonsz; tha finely 
ribbed species of Mentzelia pretty u<3arly thti same type as is illustrated by forow 
aoch as var. aerurhyncha, or vAr.Judicarioa among the many ebaped vaaetiae of the 
amooth MenlmUa MentzcUi (cf. Reach, d. alp. Trias, Tab. 34, Pi^s. 20, 26). 

Locality. — The species is now known by fonr specimens from the Mosohelkalk 
el the ffimdlayae at the followiog plaeee, vis., the original apeeiiBeii of Mslioibi** 

S. Spifiemk at Lilancj on tho Lin^ti River, in Spiti ; Dr. DIenor hrous^ht a similfir 
speoimon, which however, is almost entirely a cast, from the "Upper" MuscheU 
kaUc of UimfciB-Biiarj and llr. 0. LOriaibaoh, thallireotoi of the Geologiual 
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from till- lt)wer tri r^ l'( 1 122, that is, from tlie Amiuonite DiTision of the Miischal* 
kalk. It ia aomewbat crushed, but otherwiae, especiftUy in ito outlini^ w«U pm* 
•erred ; and Untfy, Biiother 8pccimea» HaX ia, a fngment <rf ft luge valve^ me 
found by Dr. Diener In the Bambanag section, in the beds lying between the 
Otooan* beds (evidently in the wider seote) and the Muschelkalk. This, as men- 
tioood ebo^ is nearest to the more abandant form of the Suropeaa it Eacetkal- 



Remarkt. — Stolictka raises the question (1. c, p. 39) to the relation which 
Baiter's Spirtfer Oldhami bears to S. SpUien*u. Among the speciioaua which I 
hiRTe ewuned there is none which oould be ooapared with this remrbihly thiek 
form, which aooonUng to Sftltec's desodptiea maj (fttber iwlaag to tiie amoolli' 
ahelltid speciea. 



Tram {be same honsan (Bod 121) from wtaieb the above*deeeribed Sifm* 

ehonella Orietbachi corner, T \\avn hfjfore ma three specimens of a bwititiful ribbed 
bxaohiopod, whiuh doubtless bnloag^ in its wider original sense to the genus Betiia. 
These ^peohneae weveelao eolleeted by Grieabaeb. They poncae only » auperfidat 

reaemWanoc ta Ith'/nchontlla S I'ii^nmn, 8t/il., under wlu'oh (l(-si<;natlr»n Hiev wore 
formerl; referred to. This aame is, however, already marked with a query on the 
origfauIhiheL 

Tho outline of S(,'^;ia X/m<jJ(:ct is broad oral, or, almost plliptical, comp!ot,oly 
rounded ; the beak is slightly incurved, and possesses a terminal opening beneath 
wUeb » -mcj low, hot r&ther hned, Reliia4ike ana ean b« made oat with tolenkble 
distinctness. Tbo hln^o-linu of tlm smaii valvu is proviilcd with little cars on both 
■idea oC the inconsj^cuous beak ; they are, however, only slightly marked oat from 
the teat of the ■nrfaee of the shdi About ten or eleren ribs (and of tbeae 9 to 10 
being on the small Talre) tmrerae the surface of the shell. Among these there ia no 
nodiaa rib in the RBaUTalrespeoially marked, either by being elevated or depressed 
in contrast to the lateral ribSi aa ia distbctly the case, one way or the other, in most 
of the species of Betiui of the Alpine teiee. The shell itself is distinctly punctate. 
A slight polisliiTT' of one of the specimens suCTiced t« prove tlie cxii^tenoeol aplial 
oonea which aro very loosely coiled and oouxist of at most 4 to 6 whorls. 

Thongh the atroetOK of the beak and the leglon of the area in thia apeelee 
combined with a pnnctato shell and spiral cone, prove to he quite sufficient to 
plape this form in the genus Hetzia in its widest sense, yet it differs by reason of the 
slight development of its area and the baldly marked median rib of the amall vaive 
so greatly from all kaonvn specie* of Qetzia of the Alin-trias (putting aside 
SeUia pachy gaiter, Laube, which represents quite & dirergeat type) that the 
qaestion may arise whether it would not be betc«« to place it in one of the related 
genera of the Retzia gVQup. So long, however, aa ila internal atmcture is in- 
eampleteljL kno.wi^ this qannoli be deeided even with as aiqweaeh to eartainty. It ie 
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BOt 0VWI yet avttlwt wltfUi«r the species of SMftia of tht Alfine tma can remsia 
in this genuB in tli« narrower Mns6. We shall moreorer see later on that such 
Alpine forms of B«triftmldMitehlfi«piaMntedi& the tipptrtriai of tlie Biini> 

Xcwa/t^y.— TkiMi^Mi«lMafirom'<Bedl21 of the LowwtMn^" flinAinilfla 
■oath of Rimkis Painr, associated with the more abundant Sh^ncfioni Ua frri<»- 
tmBhi, ooUooted by Grieabaoh. At a third apeoies which has been hitberto 
laMMnfaitlili omU ftnftM of tfae HulBlHUEdk"t the mUke MM £ftf» 

KdMfo (JITdNUc) XtBgi WW t^tadSoM «bo«fe 

SpiaioEBA (Atutris, aiicL) Sioliczkai, no?, sp., PI. III. Figs. 1—17. 

Spirt^ir.t, l Of. UiL'uflr, Jj:. . p- 

The B|Arigeia from the trias of the flimtiajat here to be diacoaaed is ztot in tin 
fOBOtaat Aegne ideDtietl with Sfrnftm AivAwartrf of tin Ncri» Orilttalt IAim. 

atone, thou^jli it miy be so outwardly in individual spaclmens (of. Braoh. d. AlpSneo 
Triaa, Tab. XV., Figs. 9—25). Both apecies belong even to ^oite diatinet sub* 
genera of Spirigen ; Spirifera Stn k mt^ftrt is • diploapire form, ^Qe 8, Slolietkai 
bdongs to the haploapire speoiea of Spirigem. 

The rariability of this spedea il also very eoaaiderable ; there an broader snd 
narrower, thicker and flatter fdim of \L The derelopment of the ainna and the 
aonttponcUDg lobe also tw^ to ft ptfA oixtent. Touag fooM (eg.. Fig. 1.) in wfaicb 
the sinns is wanting liave an appearance br if there were no definite characters 
marking them ; in older specimens the breadth and depth of the developittg ainoa 
maamromA moatl; with the bforfA aid iMatahM of tiw iaiiiridM), oo tkol Mrooter 
■nd flatter forms (e.!j.,,'Fig8. 4, 6, 10, 13) generally poesess a brockder and flatir^ •tt-.tis 
with a correapondinglj less prominent lobe, the narrower and thicker apecimeus 
(Figs.!^ U« lri(WBg,«Btli»ofher&nid|«iamwir«inifeiad*iBlBCe«(^^ 
Crated lobe. 

The gnater number ef the apeoimeiii mtder deacnption are in the condition of 
ooata In lAieh the ahell ta pieaervied only at the bealn (Flga. S. 9t ISK Oiitf 
exceptionally is tbcro a speoim«u with completely preserved sli^ll (e.|»., Fig. 7), 
whieh poMCWBa tolerably legulv, fine stnie of giowth npon ita intoet sotCace. 
Iho idbilolioB of tto afadl itmit ft ibiov^ but sbowo olilj 1isi*«tfi1lm in % 
rvj inoomplete manner that oanvergteob of the fibres in the madian line wUoli 
ia peculiar to most of the triaasio apeciee of dpirfgera. The ahell is atrongiy 
thickened in the ombonal ngion, especially at the sides, while the median pul^ 
fMttonkrly that of the laige Valve, does not poaaeas thia thfckenin . A kind of 
inoomplete median septal thickening (Fi^a. 2, 15) which, bowovor, does not seem 
to be cooatantly present, ahowa itaeif eometimea on the amall valve ; but here 
ako tha aia<a of tlia baak an alwaja (MvUod witk rtiMig, fimtly attaohed 
ihflU(nBi.S.8}. AlthcMoftta laqca vaifa tha naliaa aiaa batwaaniha 
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•trongly dev^lnppi dental plates has aJways a thin shell in striking; con !n ' to the 
Teiy nuwdre shell of both lateral areas outside the dental plates. This siruotwe 
is ntf ooaipknou tn anm Metiou {vide Piga. 8, 9, 16). Thcw thtdc-dMlIed Inlenl 
ports of the heak sometimes break off (Fig. 11) ; and they havr in . nn -j) itiens 
•peoial oaTitie* (Fig. 9). The •troctore of the beak here referred to is in itself 
•afltoiail to dhttngoisb this speeifls tetf atrikingly from ^ EallsCstt oae, pig^ 
Spirigera Strohmayeri, Saeas, with ita enormously thickened beak, whose greatest 
thiokaess of shell lies in the median line (type of th« snb-genas Pexidelh, m. — 
BcBoh. d. Alpioen Trias, p. 244, Tab. XV. Pigs. 22, 23. 24). The Hallstatt species 
hia ibo no denial plates in the beak, which again are very strongly doveluped In 
Spirigera Stoliaiai, aud fuse at the point of the beak with its lateral walls (Fig. 
8). Ihfise extend rallier far down at the outer side of the beak (Fig. 11) as in 
DidMiDRaaMmgtlw'DmliinatiiUdtB, wliii!)) is noteworthy, because atypical Dielasnu 
species occnrs Tery frftqaently associated wilh S. viz., Dietanma himd- 

lajfawtm, n. sp., to be deseiihed later on. Ihe cardinal process of the small ralre 
isTwyatmnf ttidishelhnPadoiifcERim the iaterior of the valve (Figs. 8, 18). 
The spiral eonra cnnstst of a very l!ir<»e number of whorls ; that is, there may be ten 
or erea more of them; they are haplospire ; a weathered speoimeu (Fig. 17) shows . 
weiy dJatiiMlly eUwe to tlie ftnt wbod of the ^^nolpnl lamella the aecessoijr faanelk 
which accompanies the former for a short distance. Muscular and va.scular 
impressions are sometime» also noticeable in well^presecved casts ; they are rieUy 
branobed in (he direotim of ihe front ot tfie shell end pmdaee an Indittinot stota* 
tion on the oast (Fig. 10). Spirigera Slolictkai diatinutly clilfm-s from all kaown 
triable spfcicift. The difforooioes between it and the Alpine speoiest S. Stroh- 
mayeri, Suess, formerly regarded ai IdoBtioBl with it» Inve jost beoD specially 
pointed out. 

Loeality.—Owi of (he most abundant species in the horizon in whtob Spirt* 
ferina Straeheyi, Salter, is found and with which it occurs everywhere in association. 
It is recorded from Uimkin-Paiar where it wee collected by Diener in two 
different places at the Shilshal ClitT*. From Lilang on tlisj I.iriL;ti llivor iti Spiti, 
from whence oome the specimens mentioned by BtoUozka, and according to him this 
apeotei also oomea from other plaees in Spiii, that is. Dienghar, Enling^ Kbar, 
and so on. 

The speoinoens found by Slnichey at the RajboU Pass, in Niti, recorded by 
Salter tftSphigtrm AraAmffyerj, Bness, woold. in harmonj with BMioBka'^ 

also be identical with rt: I t i; 1 'r<> newly described as 5. StoUczkai, for Stoliczka 
Itinuelf unites that specie» wiib his S. Strohmaperi, from JLilaug. This is also 
ptohable for the nason that net of the bnoUopods aseisned to tbie laaBa 

ocr.nr also at Rajhou. Srilter^s illustration ("Palroontology of Niti," Fig. 10) agrees 
very well with the smaller specimena (Figa. 6, 12, 14) of our Spirigera &tolieakai 
lien flawed. 

Both Salter and Slolictka record Spirigera Deilongehampxi, Sucss, a second 
specios from the Noxio Hallstatt Limcstonsb from the same localitiw in wbieh 
^>iriyffa SMimM ooottia. Spirigem JMimgehati^ii is alio figimd hy Sallsr 
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(Fig. ; but t) i; ilfustration f« by no means saffi i^nt tn r^'^fvhliBh the ooourrence 
of the speoiet here lueatioaed. Stolimk* teoatd* a eiugle speoimen of Sfwiger* J)€$» 
bntffckamptt ftom Ubnfttn Splti, whioli akowft the •ptnl« on one dde imtliared 
out. I can scarcely tlr>iil)t that he had in mhul the speoimen fi<?ured on PI. Ill, 
Fig. 17, which I aauga irith full certainty to Spirigera SloUetiML The oooarreoce 
of a fovm indendMl with, or erea dkiedy rehted to, Spirigtrm Dnlongehampri in 
the horizon of Spiriferina Strackeyi ia therefore not to be regarded as in any mj 
proved. It Duy, however, be pointed out thai S. Stoliotkai stands, as a haplospire 
speciea, considerably nearer to Spiriger» Dnlongehampti, which is probably 
uh0 haplospire. than to the widfllj lUfferiog diplospire Pexidella SifohmaiftH 
in wlii<-li ntQox of the speolmens were formerly placed. It of eonrso to ho 
ezpecttd that in course of time other species of Spirigera wiU be found m the 
middle tiiaa o( the Himdlayai* aa hat lieon thecase vith the Alpa. AomlAta in Spiti 
there comes already a much oompressed form of a Spirigera which may possibly 
hare belonged to another species. The complete absence of the type of the ribbed 
Spirifftrm Mftmitii, no gmnUy (Uatribated in the Bnrapean Mwehdltalk depo* 
■itt ia Toiy remaikabla. 

T>BBBaA.tttIiA. (DlEL.VSM\) U IMA.LAYAMA, UOV. Sp., PL V., FigS. 1—8, 10, 11, 
WMifimSa A^juait. 6w. S^t aad ttwfaid. PabMatoloiar of SM. f. 11, Fl. IX. F«*. «. t. 

latte Mnschelkalk with Spiriferino Siraoheyi there occurs, besides Ihii 

typical form and in addition to Spingera StoHeskai described above, a third abnild* 
ant species, a Terebratulid which has hitherto been assigned to Waldketmia Step* 
panUt Bmm, although it is not in aoy apeolal degteo exteroally like ibis Bpeeiw of 
tile Lomhardic-Esino Lime-^tone. Also in tkr internfil sfructure, at least in that of 
the hin;^e and umbonal region, the two forms diSer considerably from each other, as 
atreaii J proved by the ahMiiae o( dental plates in the Stlno qpeeies, wfaleh in tbti 
respect connects it with Ccenothyrit vulgarit of tlio Musohelkalk, wliile the 
Himilayaa apeoias ahowa by its partiooia^y strongly developed dental platee that 
it belongs to Didaama. A alntpte oompariMm o( ibe " oaidioal" aeetlons of both 
species based upon the figures, PI. V., Figs. 3, 8 (of Dielaima Hintalayanum) and 
PI. v., 9 (of Caenothyris vulgaria, from an Alpine locality) makes the great 
differences between the two groups in this respect apparent. The cardinal section 
of WaldhHmia Stoppatdi, Soasa, from Esino, sgrees perfectly with that of Coeno' 
thyrit Pwlffaris, as I Iind an opportnr.ify of convincing myself by means of speci* 
mens in the Kaifterlichen Hofmuseum in Vienna. The assignment of the species 
from Zstno to CoiMfijrHe, irUeh «aa Uflwrto by no neaEB aaraied, mij^t bow ba 
the most suitable, (ronsiderin^ thn relationship of (ho two species. 

Bztemally also the two species, 3>iela»ma Rimalayonum and Canothyri$ 
SitppanH, an my diffrrant. Brea the largest forma of JKaloMNa JBimtikiftmtm 
hitherto known, such as thoso represented on PI. Y., Fiirs. C, 7, 11, [H)K'ii'-'.s only a 
slightly elevated frontal lobe, wiuwe median area is scarcely ever bordered by 
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BtroQ|;lj marked slopes, or, od the large valve, even bj distinct sinuses. In contrast 
to thb, efw mneh tmallw •pedmen* of Camotksri* StopfantUt Sum* Vf, from Baiao 
M)«r a sbarply markod lateral borderinf^ of the elevated fronta! areti, which mostly 
goes to iar that this median area is put into rolief by tvo parallel hollows border* 
-Jag ii The iUnrtrattoiu In Stoppsnl'i Palrlllmtioiit d'Brfno. PL 28, riiow fliia 

TBty welL The 8troni.'ly divertrin!? dental platos ninniriE; down on tho outer side 
of the beak ia the spedes from the Himilayas show a furtb<ir atriking and 
iHIXanotiatiiig alwiaster when oompHnd with th» Tanbratak fam Baina Tha 
llldeDtiricatii)n of tbeso species ivith each ollior cannot tlierefore be tLou^lit of. 

Dielatma mnftagaiiMfit, howoTor, isesseatiallf distiitguUbedfromtheMoaohel- 
halk p wo nwo r cf tbs Erino apeoM^i the ireUokDowB CamofAjrli vnlgarit, although 
it resembles this speoiflB eztemally more oilOBely than it does the species from 
Ssiao, Coenotbyris is also wanting, as is known, in the dental plates extending to 
the wall of the beak, whioh aro so strongly developed in DUUxtma Mintalayanum. 
tPhere is, however, a form generally united as a variety with Terebratvla tulgarit, 
viz,, Terebratula Ecki, Frantzen {In the Gorman Woll.'nkalk), whioh, as I have 
already shown in AbhandL der geol. Kcichsanst., 13and XIV., p. 5, possesses 
dental {dateeinthebeskiavdtattoooU heMrignad to INeUamftooihtogfa^^ 

must bo fmployed as an object for comparison with Diclnnma HimaJfiyanum. 
Ibiough the kindaess of Stol. £b. Ifraas in Stuttgart our collection acquired a 
mmher «f epeoimsne of the aonth OenuaQ apeeiea, ZViwtfWfiito AJtJ, from the 
LoTfir Wdlendoloniit from TiohrJorf, nt-ar Nagold. 9;_>me of tlicso specimens were 
cut across and the cardinal aeotions ahow, in accordance with the observation, 
previouflly published, that tfait fbrm ohMely reeemhln CoHwrfAjwit mlgarii, 
tsj er iatly in tht; junction of the dental groove supports of the umbo of the 
small valve, and that the dental plates in the beak, in spite of their peoetcating 
the outer wall, aia nevertheless very thin and short. In this respect also JVw* 
bralula Ecki ia very closely related to Ccenothyrit tulcjaH', and tlie question 
may benused whether it would not be liotfiT to put it in CcEnotbyria, it one should 
beuudined to attribute a Ligbor systematio vuiue to the distinction between Coeno- 
fl^riil and Diehisma. In the opinion of W. Waagen, Ccenothyris is eaaeatially 
a mere variation of Dielasma, with dental plates becoming rudimentary with 
age; while DouvilliS r^ards the septnm of the small valve as the decisive 
CMtmiet a leatnra whieh, howwer, eooaidering H. Sagmayn't nwaidm on 
Terebratula grfgaria, oui^ht not to be over-rated. At tlio best drnothyria might 
represent a small triassio oollateral btanob of tho older type of Dielaama in 
vhidi, while a qniek ledoetioa of the dental plate* ooean, the aeptal stniotDre 
of the small valve is proserred unchanged. Forms Hkc Terebratula Erki thus 
offer some difficult.v, but they are perhaps still best united with Ccenothyiia. One 
might diea perhaps bo justiSed in recognizing in the Bh»tie fonua Ttrtbr«M» 
ffregaria, mA T, fyr j/hf«ifi^ 9am (EkmUiM, aahgea. Waagen), aa lepiMented in 
CffiDOthyiia . 

Terebratula Eimalayaaa varies externally within certain Umita. Titere are 
broader aodnarrowtt facing and also the breadth of the frontal lobeaomewhat 
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varies. The aheU is smooth vith only indistinot fine and close concentric 
■towtkua wamfOnm i>wfid«d on tlw aidM with rvrf mak tad imgulai ndlal 
ribbing, wlubk UImm MidtiMEe aoBii entioa the OMtt. Tha ihatt ttemtiiN » 
paootate. 

Tbm BMdiaii nptnm of the lanll filTe and the very strong and long dental 

plataa aft the outer side of the beak are quite perceptible on the cast; the rest of 
the impressions and elevations on the oast are of a very variable nature, and are 
differently developed in the different specimens. The side parts of the beak beside 
Iba dentaUpIate lamellee easily break off. 

Tareiratula Himala^ana strikingly recalls oertain permian species, irltich alao 
belong tu the group Dielasma, as, for instance, Epithyrit elmigata, Schloth. 

Localitjf. — In the horizons with Spiriferina Slraeheyi, and Sfiir^eru SMiO' 
skai, collwtcil hy Dr, Diener at Rimkin-Paiar at two different places. A specimen 
vhich was found on the 27tb August, 1892, at Rimkin-Paiar, is recorded as com* ' 
lag from aa^UpparHrndballcatt'*; iteannothe aepantaifnMniha othar lorua 
of thb species (Fig. 7) ; the horizon contnnnn^ Spiriftiim Siro^iefi Ja klUNni to 
be xegarded by Diener as " Lower Uuschelkalk." 

Not taie at lilangr on the LlngH Bim in Splti. 

Rajhoti Pass (according to Stoliczka), where it was collected by Strachey. 
The WaldkHmia StoppamU figured in the " Palseontology of Niti, " oerlaiuly be* 
lottgabeia, aa maj onea monba poiatad out. 

Kali Rhar valkgr, fram wbioh aomea ona apaoimaD* aaUeetad bj Grieabaeh. 

e a • • 

I abonld like here ta add to fMwtmlabi ( DMmmw) mmmtv/gaim aaoie oihav 

species of TereftrafuTa hitherto only obtained in isolnteri specimens from difTorent 
looalities i they being distinguishable only in slight details from that abundant and 
Tery widely distifboted apeotoa. Ta the latter belong* flnt of all the figured sped" 

meus (PI. v., Fif^. 12) which como from the upper Muacholkalk of Tliinlcin-Pjiiar. 
This was assigned by Dieoer, !.«., p. 39, in aooordanoe witli my view, to Tere- 
ef. «iii^aHk< Sebloth., and in thia apeoinMn alio loould only oofrrinoe 
nysdt later of the existence of dental plates. They arc, It is true, considoral/ly 
weaker and sh irter than in DieUuma Mimlagtmum, the frontal area being broad and 
scarcely (KRcptibly raised in its wbolo breadth ; a fine ladial ribbing is very 
diitinotly visible on the sides. 

A Recond spAoimen, figured on PL fig. 18, comes from a dark limestone of 
tlic horizon of Ptychitcs, south-east of Math in Spiti, and waa brought home by 
Qriesbacb. This specimen Is extremely like the poor forms of the Alpine species, 
Ter^Jra^Hfa tuhjann, but it also has potiotrating, and even rather Iod^t, though 
very thin, dental pluleei in the beuk. Its frontal area is only ituptirccptibly raised 
antaiioriy. I content myself here with dlttlriag attanUoil to those forms occupying 
evidently a hi^hor horizon than the typical Terehratula ITimalavatta (which 
evidently finds its habitat in the older Muachelkalk deposits) and distinguishing 
tihcna by tlia naoMof ItntrtHnl* (JMutm*) «f. Eimtitifam^ Thaj might parhapa 

al 
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ba wgMdid M "itragglm of ihis tpodei, fuhvprn m iateniMakto fwmi Twtween 

it and tbe European species of Cffiuothyri^ As to their relationsbip with Terebra- 
tulu Eeki, Piautzen, no decisioa can be arrived at without fortlier and fuller 
mteriaL 

Tebbbratdla (CiBKOinTRis) cf. VULGABI8, Schloth., »p., PI. v.. Pig. 14. 

A single speciiiipn of a Tert'bratula from tho trias of tlio HimiilnyaB is before 
me, which ma; be referred with some probability to the most abundant 6peoi«a of 
tto Baiafiwa Mindidl(alk» lo far M ia postible (o jodge ham. Mttenal fcatwca ; H 
stands at any mte Tcry near it. It comes froDi Lilnrq ir S; itj, and has been 
assigned, evidentlj in consequence of aome mistake, to Aihyrtt J)0$lmigekm^utt 
Snett, wbich form StoUi'aka faoorda only in on« aolitary ifpMliiien turn Tihug and 
wliicli in ill! probability is identical wifli tbe specimen of Spirtgera Stoiiakai 
Agured here on PL III, Pig. 17. That tbe form iiluatrated on Pl« V., fig. 14, ia 
mot a Spirigers it eipUuned hj the punctata iIibU atruotaxs. Tbe frontal area ia 
elevated just as it is in the large specimeoa of Z^fftfftra/afa vutgarit, and tbe umbonal 
region of the amall falTe flattened ; tbe s«ptum, however, is not very distinct ; and 
dental plates in the bealc aitt flertainly not present. Tbe prcserration is nn- 
lortunately very imperfect; nevertbelesB this specimoa deserves special notice. 

l.'-r^il'hj.- L'laDiT, on tbe Linjti River in Sjiiti. Gurabel records Terebn^tt 
vulgari* iroxu a black liuiestoue from Baiamsali, near Danlibar in Spiti. 

Ain.AO(»iiTBn LiLixowoB, nor. ip., Fl. TL, Hg. 1. 

J%adbMn*MlPMjli,aMik VIC «)ViM*i,«uli(iki,to,|.S4tkb.III.lrigL». 

It haa ainady been peiniH out &t tbe AbbandL d. b.k. g«ol. fietobMantaJt 

XTV. Band, p. 209, that Stolioika's BhymihoneUa retrocita, var. atxjntta only 
possessed a slight reeembhicce to tbe Hallstatt specie* of this name, which, aa conld 
alao be ibownf bekngi to the CcntnoMlto gimip o( tte TeEefamtalidA, tod for 
which the genua Maokatola "wia MinbUahad (YariundL d. geol» Bciebaanrtil^ 
1888, p. 126). 

' Btolkdca's species belong*, on the olber band, to Anlaootbyrb; the varietal 
name ''angotta" given to it by Stoliozka catinut therefore be retained at a 
specific name for it, as this name has already been long occupied by the w il-^ nnwn 
Muschelkalk species Waldkeima angutta, Schloth., sp., also a typical Aukoo- 
tibjiii. 

There is only one specimOT of Jvlacothyrit LitangetuU known at present, 
that is, Stolicska's original specimen, cited above. It represents a strikiogiy 
flat form, tbat i*, eompreMed from valve to valw^ with tbe higevalTs raanded- 
cerinate in the median line, and the small ralvo, widely and flatly f-i'-iT'ifrd, 
especially towards the frontal area, the depression of the email valve beginning 
alnady near die vmbok Ibe ahdl ii Hneotb, vitli the e i eeptioB of thj ladiitiBet 
Iraeea o( imdiil' ribbiog^ wbioh appear on the lidai. A abaiply'ittariMl median 
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Mpium U present on the small toIto, but onlj yisible on the umbo> wlifln the 
tlwll hM madflrgone ezfoUation ; as to its length, noUung osn be said. The nnftll 
beak posKo^iso?; dental plates which are far apart, diTOCgMit and eztendiog to 
the shell- wall. The edges of the beak project very littlSk 

Ftom the nnmeroiu apedee of AolaaofliTib hillierto Icnown from the Alpiofl 
trias. only A. conipicua from tho Hungarian locality Demfi. dfWiribc^ by me, is 
ftUied to tiua species, but only in its Hatter fonxu, such as have been figured in 
BimIi. d. Atp. Triu, Abbtndl. d. geoL B«dii»iirtiH» TTf, Tab. X^VL, rig. 6. 

Loeaiit3.—yi\sag, on the Lingtt BiTer la 0|dtii bat wIwUmt fimmfha 
Mtnohelkalk proper ia qtustionable, 

Bemartt 1.— Btolioaka refbn oooaaionally to Fig. 9 on PL IZ., nitlM**FhlB* 
ontology of Niti, " concerning which figure nothing is howerer mentioned in the 
text. In fact it is possible that this Figure 9 might represent a apecias at kftat 
related to A, Lilaagenait. What appears to he referred to and flgund in 
tta ** Palmmtokgy of Niti, " p. 71, PL IX., Fig. ll, as Shynehonella retroeita* 
Suess, belongs juat aa little to that HallsLitt species as does AulacoihyH$ 
JMangeatit, here described. Stoliozka baa already expressed hia doubts in this 
feifMeti) 1. a., dS. flib foaa, iMA ii snknoipn to ma, migbt latlier vepcaMit 

a Norolla, similar to Norella Kiftgi dnscribfd above. Such forms seem to OOattV 
more generally distributed in the trias of the Himdiayas in different horieoos. 

A— Fromthe wbole region of fhoae ICwcbeUaillc deposits from whieb tbe 
flbore-describeJ bracbiopo-ls come, thert; are no remnants at all of lnmellibranoh% 
which, on the ground of their presetTation woold be suitable for deseriptioa 
and dliiatettioiB. It may howam be pdntad oat bora tbat a few hmelUbiaiMha 
from these, or related deposits, hare been described by 0. W. Gumbel. StoJkaka 
ncords speoies of lamellibranohs which might hare come from tbene deposits. 

b. Braehiopoda and Zamellibranehiata from the TranHtionSorison bettoeen 
(h« principal complex of the Mtuehelkalk and the overliving complex of tht 
iO'CalUd " Daoiiella-bedi," and aho from ikt EorUm tf JkumOia inUlM 
{deiigaated by Diener at the Aonoidt$'beda), 

If I aadga tba beds tern wbkb tba apedea nov to be deaacibed aw darfvai 
still to the middle trias, or the Musohclkalk, I hare seTeral ressonR for so doing. 
First* the oqaiTalenta of the Ladinio series of the Alpine trias must lio just in 
fUa place in the ngalar «ad unbroken eoeeeirion of bed% wbldb, aoooiding to all 

accounts, is said to oxist here. Secondly, Dr. Dienor, when on the spot., assigned tbese 
beds still to the Muscbelkalk in acoordanoe with their poaiUon. And third]y»tlie 
■■ehonlogical interpretation" h\ means of wbiobS, V. If (^iioTios woold like to 
allocate tbese formations to bis Aonoidcs zone is by no means so convincing that the 
possibility may seem to be excluded tbereby of tbdr being assigned to a lower and 
benoe a Ladinio horizon. MojsisoTias has been obliged to adopt the expedient 
of dividing the Aonoides tone in order to make bis argument mora plausible, and In 
doing this he reverts to that older riew in which the Aonoides «one was not looked 
apoD as equivalent to the Luns-Baibler beds, but older thanthese. These reasons 
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teem to me quite cofflcient to link the bed* here in question more closely to 
the principal MaMohekslk complex of the HimalAyas than to the oterlying ao^ailled 
Daonellfl'beds, which, howerer, so fsTM «on1d be judged hitherto mostly contain 
Halobia from the group of Salobia rugo$a, while specica of true Doonella seem to 
be confined alnMtt. if not ontinlj, to ths tnoaitioa fonnatioiM wbieb an Imm to he 



This is one of the ipedea of Aulacothyris, liitlierto known from the triassio 
deposits, which teem to be without any defined and distinotire eharaoteristioa. 
Oufliiw oral, roandad, or a little iaeliiied fo lie llTMlded ; the tbiekDCis of tho 
shell ratlier considerable. Tbf lines of junction of tlic valves lie in ono piano ; the 
frontal outline is level* not in the least bent down in the manner of the greatw 
number of species of AalaeotlijriB; thentuiUTtlToiKiMeitBB almee of a median 
sinus near tbo frontal outline. Tlie rather coarsely punctate shell shows near the 
frontal »rea mostly- strong concentrio liaesof growth. In the small Talve there is a 
strong median septum, reaching half ite length ; in th» tieak there are dental 
flatee which are near to one another and cxtond to the shell-wall. The last two 
features discidedly su^jgost that the form beloni^s to Aulaeothyrls, though the 
prewnoa of the Waldliuiina loop in the interior oouid not be proved. 

There ia not a single one among the numerous epedes of Anlaeothyria in the 
Alplno trins whirh could ho phced particularly near to A. yUanfjensis. Only n 
few of them, especially A. puicheUa, from the Horio lialistatt limestones, 
have not a depressed frontal aiea. Perhapa Che moat doeely rdated to the Aslatie 

species are certain forms of Anlacothyrit duaUs, m., from (ho Carnic Oallstjitt 
Umastones, but those also become larger and develop a median depression in the 
•man tbIto, in eonaeqnenoe of whieh the (rontel ontiine bende down. 

Locality. — In thr^ moderately thick hetls immediately overlying the chief mas.s 

of the iinaebelknlk with JPtgchite$, regarded by Dr. C. Dieoer as the representa- 
tive of the jlflnoiilaanae»tiuHe beds Wog. divided into fbe lower orinoidfll Vm^ 
stone, and an oved|iBg Balobian bed. This Halobian bed is the )i i ' n of 
Daonella indica, n. sp., whioh will be described further on. From this hori«on of 
Daonella indica, and, moreover, from fragments of the Daonella rock itself, which 
Dr. Diener has brought from Riinldn-Pniar, are derived the two specimena of 
Aulacolhjriii Nitaiigctms figured on Fl, VI., Fig«. 3, 1. More frequently I ffot the 
same species from a bed of dark colour entirely dlled witli Daonella indica. This 
bed TMSalle in every teepeet the rook of the Shalshal section, previously mentittHd, 
and from which a slab of considerable size from the pass situated botwemi Hop 
Gddh and Dc^kwa Aiir meadow, K E. from Tsang Chok M (Hund^s), was 
tnouglit home by Mr. 0. In Oiieibaeh* It is reoorded as helimginw to the 
Daonella horl/on (Plaelc Limesfono) of the upper f rins. In all prohahiiity ohh tuis 
here to deal with that division of beds, mentioned above, lying at the base of the 
whole immeoN mm «t ttie "Saooella bedaf** fonning the uppenwMt part of the 



discussed. 



AvtAoaiana Nilamgbkbis, nov. sp., FL YI., Figs. 3—7. 
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Ifnielukalk. la breakiag up tliat slab ia order to get better praaerred •psdmeiu 
of DaoaelU, then mra alw obtainail « giMl namber of nuntl^ amftll hnioMopods, 

the most abuadaat of vhioh wm tiM cpeinM of A»laeothyrit Nilangen»it, just 
di^scrtbed. Tlicre are about gftosa speoimeas from tbia iooalitj, three of xrhich 
have been figured on PI. VI. Fig*. 5, 6, 1, and of these one ts ii alrikiugly elong- 
ated form, lliis plate also oontains the remaintag speoiee of the small brachiopod 
fauna from, tbe horinik ol DooiieUa Mioa. Xhe latter will be deaaiibed f uither 

SriBIOIBA. HUKIM* AOY. ip , PL TI., Vigi. 8— IS. 

Tf^epeeiai vUeh oeema eMoeiated with ^idneti^rtt N&tmfmA in tbe 

horlzoa of DtioiifiUfi iu/Iicn-, though bearing every resemblance in oatline to Spirt' 
gera Stolicgkai, already described from tbe Musohelkalki ie narrower than tbat 
epeefMt and i* dietlngtuhed from the narrowest forma of it hj its broader frontal 
lobe, with which is asso<:i;it.oil a weaker or obs ilfito mediati deprpssi iri uf tlio lari^e 
valve next to the frontal lobe. In the formation of the beak the two species are 
ako widely diatingoiahed. While in Spirigera SMbttkai (PL III. Figs. 8, 9} the 
ddai of the beak, outside the dental platea, ave thiok*waIM and the back of tbe 
hcflk between the dental plates only possesses a thin shell, the opposite is the case 
in Spirigera kunica, that ia to say, the median part of tho beak is thickened and its 
ndae thio-slu llid. In S. hunioa dental plates fxtendiii:^ to tlie shell-wall are 
present. Tlic median umbonal area of tho small vaXvo is likewise tbiek-shoUfld and 
forms a kind of broad and flat septum which easily breaks off leariog a shallow 
funow IB tbe eaat. Hie riiell ie nrinntely ftbrona, without any tiaoe of pvnota* 
tion, which combined with tho presence of a tnrminal opening in tho incurved 
beak proves iooMttestably the Spirigera nature of the species, though, owing 
tolaekof material* the epiial eonea in It ooidd not be abown toeziat. Tbna 

for the present it is not j)Ossi])le (o decide with which group of Alpino Spirisjora 
this species ia to be united i tbougb* judging by the external featuies, 
it might stand neafeet to Pezidella. 

Locality, — A single loose specimen was collected by Griesbaoh in tbe " Daonella 
beds, " on tbe road from Oop Gddh to Dogkwa Adr encamping ground in Tibet, 
fhis (figured on PL VI. Fig. 13) certainly comes from the horisoa of Daonella 
liNlilWt from whieb, bcBtdes numerous forms of A»laeolhyri» Nilangetiiis, also the 
smaller specimens fifTurod on PI. VI. Fig*. 10, 11, were obtaiiwd. T should like 
also to leave for the present Fig. 12, Fl. VI. in this species, though the specimen 
y emaiderably bn»def than thoee montioDed befora. The amaller forma, PL Yt. 
Figs. 8, 9, on the other hand, are to my mind very doubtful a.s to their pmition. 
They bare the appearance of Auhcotbyris, but have no septum, the shell is not 
panotate, and they ahow tbe atraotan of tbe beak of tiie bvger forma aa deaerihvd 
above. They are perhaps young form'i of Sj.irifjci-a hunicn. 

A siD«(le large valve of this apeciea, also from the horison of Daonella indka 
fidim 'Om BhaUhfll aeetioii, near Bfrnkb^PidHr. 
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"Rntmsmmoiu, (Vwmdia) Knwb nor. cp., Tl. TL, Plgi. H ifli U> 

Spedea of Norella, with folds on the front margin, occur in the ims of tho 
Him&lftjrM already in tbc deep-»oatod layers with PieudonnmotU Orieabaehi of 
the Otoceras beds (ef. above, Ehynchonella {Norella) procreatrix). A similar form, 
also from the hotizoa of Norella Orietbaehi, was desoribed as Norella Kiagi, and 
flgond on P1.IL. Wfg. 16. fram tiu borisan dt tfa« JhuMm MSta—omlikb Qppsr 
boundary of the Muschelkalk — there arc aiiain similar species of Norella present 
which can not even be teparatcd specifisallj from the above^deaoribed Norella 
Khtfi. They are varypfetty Uttteafaalb of a nttt-like ahapet irUiBli reprewat 

amon<:f the RhTnohonellidie tlio smao ty|)Iiril form as the Aulacotbyris speoies do 
among the Teiebialolide. Xhe shell, which shows a dittinot fihroos atrooture, is 
•mooth, provided trfUi doHoata atrin of grawtb, and only oraamenled on the front 
margin and on its contiguoot aidea with short, weak little folds, whose numberii 
not at all constant. Some speoimensahow only two of them on the front maigio, 
others as many as four; still more Tariable in number and strength are the 
lateral folds. The sinus of the small Talva is broad and shallow, and the median 
part of the large valva forms a broadly-rounded hack, while tlie sides ,ir» ?■. li'tV 
flattened. The beak is small and pointed ; its margins are rather shai ply uiarkcd 
anddlghflf kd]o«ad,oroT«rhaii(^ng. Th« tkdl appeaiato %a inaimriiat thJok 
on thfi E,idt» of the beak, whilst a median band on the back of it is thin-shelled. 
Short dental plat^ extending to the wall of the umbonal region separate these three 
xagioQa, and Aoiv prcaaooe ia often tha oanae of the bioaking off of the lateral por> 

tioni. The Bpeoinien of Norelltt K^lxiji, already described from the horizon of Bhyn' 
cictiella Orietbaehi, evidently possesses this struoture of the beak. It ia scarcely 
to he disttngnished from tlia apeeimen figured on Fl. TI. Tig. l$,bntif anr* 
thin;.', it a little moxo iniiatad. Xta aanilaii^ to JforvRa SMati«t Sal. baa been 

pointed out abore. 

Zoeality — In the horizon of Baonella tn^iea, aasodated with Aulaeofiffh 
miaNgettiis, in the Shalshal Cliff, near Bimkin-Paiar, obtaired from rook apeai- 
mens of his *' Halobia-beds " of the ** Aonaides bonaoDi" ooUeoted by Dienac on 
the 2!7th and 28th August, 18Ui. 

V«B;fMirto tbiafotni itanda a aaeond, vbidi oocnra'in tb« aama bade 

R.tix.scnoxELLA. (Nobelxa) iiBEiiCA, nov. fip., PI. VI., rigs. 2, 17, 18. 

Thia ia distinguished from Xorella Kingi only by the absence of the fine folds 
m tbe Craotal margiu, althougli they agree In aiaaj ft ia, ib.enrfli»ie^ notldng bnt a 
perfi ctly smooth sub-species of Norella Ein^i, to which it could be united as ear. 
itbetiea. Also the figured specimen (PL V. Tig. 2), in which I was able only at a 
later period to axpoae eomplotaly the fine fihynchonella beak, belongs here; it 
connects bj tb« oharaoter of ita outline tba two original apednena* fig. 17 and 
ng.18. 
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Loealitfi, — Auooiated with N&relia Kingi in tlie bc>iizon of DaoaeUa indtea 
in tlio tiedi vumeihldf overlying the UauptnuMsbelfailk (Diaiier'c ** Haldbit* 
bad ** of the " AoiMiilea sone ") in the soctiom of th« Sbalibal Ollilh» ant Eiukin* 
Paiar; oncspedmen, figtued Fl. YI. fig. 2. 

From the borixon of DaoHtlU btdiM, near Dogktra A6r, ia the Hop^Gidh 
diilrlat* TUmC; bm. iriwue oomo tha two ^aoimani, PL TL, P^ IT, 18. 

Bhtkchonelu Bimkikensis, no v. sp., pi. VI., Fig. 10. 

▲ narrow bat tolerably thick BbynehooeUa, with bighj T«rkioaUj flattened, 
latofd hiBge-margiiis, and broadly^dxpanded frontal loba in tbe large Talra ; to 
ibis lobe belong four sliort littlo folds ; and tlio n st of the shell is smooth 
and unomamented. The beak is a pointed small Hbfnchonella beaki with 
diatinot triangular opening under it; that thn form balonga fo BbTncboneUa 
thus adoiitting of no anoertaintj. Mmaag the finma o( the Alpine trias, the narrow 
■mooth Rhynchonella intercurrent, m.. is perhaps moat closely n>htc(! to tlilst 
apedea, without being, however, specifioally identical with it; for apart from the 
•ntilo ainanoe of ribs, the flattening of the ombonal lateral margina eziata in n 
mnch slighter degree in Rhynohonella infereurrent. In tlii* respwt the new 
specie* cornea nearer to R. halophila, m., a form likewise without ribs, but which, 
liawwwr, powtMM^ ae a nla^ * my AigOj inflated email valve, while in JK. itAw* 
lt«tfi#!« both valTPs are equally strongly inflated. BhynchmcUa haloricn, m., is 
again distinguished by the absaaee of the frontal lobe, the line of junction of the 
tb1t«b lying completely in one plane. In any eaae it ia to the Hallatatt apemea 
that £. Mimkinetith nonrust in rrlntionship. 

X«0a<My. — ^lu a bed of grey orinoidal linaeatooa immediately under tbe beds of 
IheHelta Mito, in the aeotba et the Shalehal CiiOiB, iwar ftlmkinFFdar. One 
specimen collected by Diener. There is only the i^at of a email Myoeoncbn, ap^ 
from thia bed, whiob la Ogund on PL YIL, Fig. 21. 

SUOiVA, ap., PI. VI. Fig. 80. 
Two BpedaMU oC a email Dteetna ware alao fonnd in tiie boiiaon ef DoaiMlto 

iHiica in aMciciatioa with hrachiopods in the roek-spfvimens from Dogkwa Aiir. 

To the illuatratioDS of the btaohiopods from the horfzon of Haoneila wdiea, — 
the boriion tomdog the boiindaey between tbe ICiteobellnllc and the vpper truaelo 
deposits, — the descriptions of the lamellibranohs coming (with certainty, or, in nil 
probability) from tbie horiaon and exclusively belonging to tbe genua J)a<welia will 
be added htter on (PL yil, in part). 

DAOHSLtA. of. LouuEXi, Wissm., sp., PI. VII., Kgs. 1, 2. 

DaondU Lomaeli. WiMm., ,p. E, t. HojnMfio. h AtiVaad). d. k. k. gtal BeiebaMtUkIt, Til. Bi. Haft >, 
1H74, f. 1», T.b. 11., tigt. IS, 14 (Willi tli- M-,! Uldfttara). 

&I*W«Xmmm{i, Wi(uk,ifua.Bo«i>|btoi On ^nn-TiimnuilnntamuOtm nt fuMr taA tMAi ia 

xuMMiimUi% « B&, MMb » BI, Bk ziv.. nfib u, la d f J. 
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J>aoMtta (or AiMfo) XMMMlibmfor tome tiiiM,M U wfU known, boon 

r(^i-.or;le<l also from the trias of tbe HimilayaB. E. t. Moisisnvica liaa however 
already pointed out (1. a, p. 4) that th«e reoorda refer either directly to different 
speeifle forins, or tbat thej are not nafllaimitly well eettbUilied. Whether UoiUeB- 
ka*8 very decidedly exprasscd statenii nts! (1. e., p. 44) upon the occurrence of this 
■peoiea in Spiti aotoally referred to it bed to remain mdeeidei for MojiiaoTiMi for 
Stoliezle neither fleered nor described those apeoiraene. StoUock* lUodet in Ine 
reforonces to the literature oa the siibjcet to the form designated in Cba ** Palaeon- 
tology of Niti" as Ilalobia Lommeli, and this considerably reduces the weight tliat 
one oould attach to his otatomcnts regerding it. It appears to inc, judging 
by the specimens which I liav^ h^^foro me and whieh were collected by StoUcxka in 
Spiti, for i:i>tmco, from Klnr, Kulin», and ?o on, nnd which are likewise named 
(probably by Stoliczka himself) Ralobia Lommeli (Fl. VII., Figs. 11, 12, belong to 
it), that neither Stolioekk nor Straebey kaeir the trne JffoIoNa JEeeneeM fnm. the 
flimalarns. Strachey as well as Stolinzka may havo -I'lf-rr'nl tlieir spRcimcn'?, 
wbieh they regarded as Ealobia Lommeli, from that deposit of DaonoUa which hag 
iilnndy ao often been indleated at tbe horiaon of SaomeBa indiettf ao vSddj 
n'^triliiifcil .111(1 ri'tiiarT<aLlo, as It woulil stvm, in tln^ (rlasslc df^posits of thg 
Himalayas. The form, figured in the " Faboontology of Niti, " can at least with 
oertainty be awgned to the species to be deaoribed fnrHieir on, and atao tbe graater 
number of those specimens named Balobia Lommeli by BtoiUeafak XU^ bewtbibutad, 
not to this spe'jies, but likewise to Daottella jndiea. 

I>r. Botbpletz mahes mention in bis worlr, elted abore^ of Salobia Lommeli 
from l!:)t'.i Island in (he Indian Arcliipt la^ His illustration of this speciea (Le., 
Tab. XIV, Fig. 6), supposing tbat it is a faithful one, would however by no menns 
doinonstrate the correctness o£ liis deteruiiuatiou, fur it shows undoubtedly the 
absence of the diohotomy of tbe ribs, so striking in that spedas. 

I might be pprm'tte'l here to mnke a loncf digression. Acwrding to A. Both- 
pletz (1. c, p. 94). Balobia Lommeli may also occur in the Hallstatt Limeatooe. 
Tbie stotemant reata upon tlie fiiet that Botbpleli deelaree MaMia Bmiteii, 
Mojs., tn he identit-al with M. Lommeli, which h.owcrer is decidedly an error. 
Salubia Barnesi is distinguished speoi&cally from Uaonella Lommeli by the 
form of its ear. This ia tirfoe as wide aa that portion of tbe ehdl which may 
he rojjarded in D. Lommeli as corresponding to the ear, and \vell developed, 
strongly projecting above the surface of tbe shell, and divided by a rudial furrow 
into a nanower upper ( outer), and a lower (inner) radial portion whiob ia more 
than twice as broad as tbe upper, and moreover stroogly convex; this latter beiog 
again sub-divided into three parts by two furrows wbidi aie placed on ita aides. 
Kothing of this complicated ornamentation of the ear is to be imtiHl in JhmuUa 
Lmmeli. The illastration of Malobitt Haemeti, Mojsisovios, (l.o. Tab. V. Fte. 8), 
ihows the (Aatnctar of the oar piettj faithfully, and the deaeription of tbe apeoieB 
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awtaiu Botbutg vbgtehj iU ideaHtf vitb DaonM» JutmmOi could be judged* 
M fa tba flue, on ttw oiber baod, with Bothplctz's.' 

The statomenU conoemiag tke occurreace of DaoneUa LommM dwvhflM 
than io tbe Alps may tbua bs taken on the whole with a certain reserrntion. A> 
to the presence of tbia apotaea ia the triaa of the ULoKUaja^ it could be sbown that 
ttUMit 4iite km bttheito beea in no trajr forthoaming. 

It aeems to hare been reserveil for irr, Orieibaoh to make a discovery 
which may result in eatabUahiiig Um oecurrenoe of BaoaeUa Lommeli also in the 
tiiMotlhsHlinikyiii. lb* ^teimry WM and* b dfatifat aoatli*euk of Mntb 
in Spiti in tlie compVx of the so-ealJcd Daonolla bed* (wbicb, according to Cries. 
baoU, begin, as is well knows, immediately above the Muacheikalk with JPtfchUet 
Oteurdi), uaA oowfabof • ey e ti iMii i of nctk. of • dark, eomewkat dolonitle, wry 
arijillaceous atid fissile lira(*stone, the surfaces of its rather evcu iHVtTs boin^, ns it 
wero, sprinkled over with numerous minute pturticles of white mica. A similar 
rook oannot \m dvplieaM in tbeioek'inKtsrul firom tb«Mtt of the Him^hiTaa whidb 
is before me. On one of tlie surfaces of tlii.s rook lie, s.ijc by side, the two valves 
figured on Pt. VU., figa. 1 awl 2, wUicb undoubtedly belopg to <me ^>eoifla, 
a Tery young form with a wropletelj preserved oiiiliiiabandaIaigeroiiewkoaBiiu.bo 
and anterior hinge>margin are wanting;. Both valres are right valvMi both an 
natural oasts of the inner side of the shell, becauee their radial furrows appear ng 
ribs upon then. Tbey have been drawn from plaster casts. As nothing is pre* 
•erred of the thin shell, the oasts give an exact picture of the surface. The outlines 
agree best with those of DaoneUa Zommeti, with that n ruarkaLly bpau'iful speci- 
men, for inslanoe, from Wengen, which Mojsisovics iilusLcstes, I.e., PI. 11., Fig. 13. 

abell baa, at the {udoD of the posterior with the lower margin, as ako in the 
two Indian specimens, a more decided diiii,'t>D:iI cxteusion than tho illustratinn indi. 
cates ; tbe figure of the larger specimen, specially at this point, is much too sche- 
ustio in A* wvf la. vUeb it ia voaaded. Tbe ribbing of tban Indiia forma agteaa 
also perfectly with that of the South Alpine specimens and can be affirmed to be 
completely identical. The number of tbe strongest or primary furrows amounts to 
fioui 14 to ISf wUok ia alao the eai« iritb pMift ot liba Al^aa ipeoinifliu!! and tk« 
aflitiipg of tbft iflw ia =w»y Mgnlariy Hiiuam/mM, » ahfaf tikwacito^^o af Z>.jC«ai- 

'*hmi**i|itthMn%WaMaaiiM<»ai«nM«i;tl^ ]| to «■ sffNK 

■HI li^TiiB tti ftnlti ii^iM sMinifl *J ITiilliihli q ■ Tki Tf Hi Iff) to AMto CMtaa. sisi Os in* 
JR. CtuHana, Ibjf, la Jl, Owl WM, M ««& w ia AKM^M dun iMwfatM(ria«ll gsirtliMMBtht 
UDi;iMmMgw(fiM4itrikihi»tlrtaM*frMiMiMtoipatk,«NSMlttttMgtmir» «l A Mnmri awA -D. Sjpm 

UMk. VtM SnnMto Mqinnnw' Tab. U 9igibS-^M«ldMllttlto^JI|W*aasaa«f irilMh IVMIBt A 
OmlaM, li«t Vfimi aad B I>. ttgHota, botb fnm tk* Ktlum UnMlwt^i Dw talM Ma , Ih* ebjMlIm anii 
Iw niod tlut th* tCflWiSMI (itMl hf MijjliwtiM ia A* anmbrr ol itbsil* Ml tnallib farm hit D. Ciutuma, 

ri«. 2, kbciat 3d ribi nwy U ooinicd, whibt Ui B. ttfriata. Pig. t, p<mh«*n abpvl 4H( rito, alihiWKh, Mcvrdiog to 
liLi u>Ti rt»t<ii:riit,i>. ii!,r%acci i.Loii1d oiilv li»T< half tlie numktr «( ribi poMMMd bj D. Cuaa»a, a difftnM* «lli«h 
the wm« tiuo, ik u tbe onjy one etiitisg brtvaaii tb* two ipwiM. Th* Oktnia HkUxUlt formi of BotM* 

*lcia, «Wb Mojui.:;viai uptrttm into ttir tua l■p^^1^s ttz., I), tiyiiua kDil i>. Ca$tiaiM, net odIt ourice ioto e«cb 
•th«r, but »^^ ..i:jply »l«iiL«Uj iiiaepir»l:k' McjBUurioa' *jiMu«i>«, T»b. I, Vigil. S, 3, b»ta«glo D. tifiriaea. In 
{■Ot it Vm po««itii! to eipr.nd th'i ti;:lini "nUry .■•r jmt M H Poeun io [). i!i,riiic.i, lii iht S|ii>oiiii«i:, Fit; 2. «c; '.rmt 
tb«r« era be nodralK tbw lioj*HO»i<s' Uidlawit apMiet, i>. CW«{4i<ii, ia iwtinnit l.u'. D. jL/rr u i. TLr tUleiiKiil 
*. la (h« niaiTeaaa «l D. Cattiava in tb» UaUnUtt LinKnir nc upcuia tin »: pruL-nt r.i jllinii tly roaebei (wb 
UotliplMs'* itoUiMat tbeul SaMim CiMtiMW.nbind to abixr*, atiut dw bi «tua«Ud (miu tliif lUadpuDt. 
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mm, hf wbiob nmna the iMkiii^y 1niidl»'lika ribUnglo thb apa^ ia pfodnoed. 

Tho swontlary furrow': -i^n arise in the Indian spccimons ftlready near the umbft; 
the young specimens (Jfig. 1) appear therefore more closel; ribbed than is the case 
irith many Alpine spendMiufriC aiinilar tiaa, wMoli often aboir onlj the primary fur- 
rows. Bat this feature ia not ffcin-ral in tho Alpiiiii fossils; for the specimens from 
WengoD, fKun Muadenllat in the Ahteythal^ aad in other plaoes in South Tyrol, 
p owwa ttie tMUB dose riUriiig aa tin tm jUatio tpeelaa. Aho the varying strcnf^th 
of the riba in any given shell ii dmlopad in the same manner as in the European 
8]>ecim^; the •trongest and deepest radial tunows are in the middle and in the 
region of the posterior, diagonal extemioa of the ahell ; in the latter puutioa they 
are, at the same time, the most crowded; and towards the anterior liinge-margfn 
tliey become i^railuully, 1)ut towards the posterior proportioaally rapidly weaker. Tlio 
broadest and mo&i regular buudlts* uf rib^i arc tripartite by furrotrs of the second, 
Ihlld and fourth order, thus containing 8 ribs betwepn two primary fnmiwii. 
Where numbers like (i or 10 occur, tho (lirisitm does not take place Mmultaneouslv, 
the complete dichotomy, bowerer, prevailing. It is, moreoTer, only natural that an 
irrqriilarilj ODoe oeoniriiig in iba dhrUon of a bvodle of ribt ahould augnNBt -with 
the srovpth of the shell. 

After a minute comparison of Alpine speoimess from different localities^ 
lomnot cloabt tiiak in the two fonM figured on PL YII^ Slgs. 1 aad 9, fkom Muth, 

in Spiti, tli« irue JJaonelUi LommeU, from the trias of thr; ITimdlayas, is really for 
the first time before me. If, nerertbeless, I have named these stiU with soma 
leterratioD, the reason for tbiaie to be tooght only in the aoanty material hitherto 
mpresenting the Indian form. 

A short time ago A. Botbpleti deeUuradtbe generic name "Daonella" to be 
superfluous, and said thai it woald be enfBoieDt to lUstingntsh special groups within 
the genus Halobia, to which the species of Daonella were a^in to be a.ssigned. Urn 
two chief groups which were then again to be dislinguislieJ would certainly be that 
of true Uulubla and that of Caoiiclla ; and therefore it, would perhaps be simpler 
to retain* the almdy eodsting name for that group, which mrald not pRSveot the 
definition of the two genera and their limitations with respect to each other fiom 
being perhaps somewhat modified in course of time. Bothplets puts perhaps a 
eouewbatezanemtedTBlw upon the bdieation of an ear^Iilw faroatioD, trhieh 
is found in some species of Daonella, particularly in D. Lommeli, as an argument 
for the reunion of the two genera, whose intimate relationship has not howerer been 
ealled in qncation by anybody. £a makbg the foUownig imBarks I lefeir to fba 
description which Rothpletz has piven on tho niattor (1. c, p. 93). Large 
•peoimans of DaoneUa LomnuU from Corf ara* which lie Battened in the roolc,possew, 
beside the anterior hinge-margin, a nanov spaee. free from ribs and ooosequently 
from furrows. This space is generally somewhat oonosTe or depressed, and is bor- 
d«ed at the binge>margin itself by a distinct rim, from which the shell toward<i 
the outer nde falls steeply away, or rather sinks into the rock. In Rotbpletz, 
p. 93, FigSL 1 and 2, this rim might ea^^ily he taken for the outornaost rib, bordered 
by a furrow on the innrr side, but Siirti a rib doe.s not exist in reality. One can 
recognize the borderiug ot the little ear-area towards the outside in Daouella 
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XffHineft as a rim, and this only a verj iodistiiioUy pronooiuwd one>> which i» 
vraiirfaibly perceptible, especially in tiie iiBflradied •pediiiKiit» Iklk II, Fig. 18 
of MojsitoTica. Thia rim corresponda at the same time with a carTatuie of the 
hinge-margin toward! the ianer nda^ that is, in other wordily of the hinge«margia 
of one vaWe towards that of the othflT Talve, hy wbioh a kind of groove or cavity 
is created, in which probably lay the ligament, as is also assumed by RothpletS. 
The little par-arpn itself remalna also in lar<^e Kpecimeus of Z). ZommeU very 
narrow ; measured at thirty mia. disiaacc fruiu the umbo it ia scarcely four mm. 
nUo^ and tbia comsponds with valvea sixty mm. in height The Inflation of the 
little par-area docs nol in the least project beyond the neighbouring bIipII snrfaoe, 
and thus its area does not appear distiootly defined from the rest of the shell, and 
it not farthior loMiiriiled. Ibtn fa not tlw diglilBii emaigliiaiion oa the ttttniot 

margin of tht* shell, between tlie latter and the little ear*area; thn atrins of ijTOwth 
continue oomplctoly uniform across this area, and there is not a trace of an 
inencfmtnra of the whldi genenU; mnka a byaaal openmg^ The *'«er** of 
Daonella is therefore, proporly speaking, scarcely to be recogniied as sucli. But 
if it is baldly possible to speak of a true ear in Daonella Lonmtli, it ia still less so in 
•peolea such as J>. HarmmHi, 2>. 0!iaiM«« and otheia. It is poaaible^ and it is not 
denied here, that there are forms about which one may actually remain doubtful 
as to whotbw to plaoe tbeoi, on the basis of the generio diagnoses bitberto 
employed, in DaoneUa or ta Halohla {tmik a form, for instance, bemg jDaoaeUm 
tlifritca, Mojs.). But wbero in nature do we not have transition forms, and where 
are there sharpl v separated generic groups of related organisms ? The greater 
number of species of Halobia incontcstably possess a formation of the ear at the 
anterior hiage-margin, which is distinguished essentially from the veiy iooomplete 
dhaiacter of the little <-ar-area of DaonfiUa Lommeli and related species. 

The ear in lialobia is almost without exoeption more or less strongly raised 
above the adjacent alien anT(be% and is sharply and distiiwUy marked «ai famn it» 
it thus being scmioonical in sh-ipe. It is often characterized at the border hy an 
emargioation, almost always sub-divided by radial furrows, and falls into at least 
two divisiooai of wbidi the ianer often shows bf the stiin of growth beinf 

directed invrarJa thrit it corresponds with the byssal opening. Amon;^ th" s] i : ies 
with flatter ear^ Matobia ntgota (and its related forms from BaUa in Asia Minor, 
ef. Jahrb. d. geol. Batobaanat, 1801, p. 100, 1886, Tab. XL, Figs. 10, 11), SaMUt 
amlriam, Mojs., and H. Halnriea, Mojs., as well as H. in»igni>, Gcmm., Lavo 
these inwardly directed strias of growth of the byssal opening very diatinotly 
developed ; and in a geater number of elosely related forms tiieir edstenoe may 
be assumed on acnount of this relationship. Is other groups, especially in those 
of S. flimta and M. dUlineta, in which they oould not hitherto be observed, the 
formation of the ear itself is such that these groups can at onoe be placed in 
Halobia without these strisa being prerant. The characteristics of the genera 
Daonella and Halobia given al that time (I. c, p. 3) by Mojsisovica might 
therefore be alter«Hl to the following eSect : for Daonella tiiey would be, instead 
of **witboatcatB,'*— 
»W{lllsnl•liMiaaqyddnad«lr,w,llith snj insoaphMr sirMlMr, Etib 
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fmMcm, not nlnd aboiv tli««itiMirf«te«d|MMttM,iioiMiMitiU,a«tpiDiiM 

for Ha1obi», on the other band :— 

"WiUiadutiartlymHkadiBtifmcw, ndHd«b9*»tbe Ml wwHm, of Mmi^DMil dupa, 
■iMlfiM bj ndid fHTiwn. Md oBm piwiM «itk » «^ 

For the reasons just mentioned the gnnus Daonella, Mojs., can, I think, be 
retained, and consequently I have allocated the speoies here in question, in oppoai* 
tkin to BoCbplett'i prowdme, to DooMffii JSommeli, Wimn., sp. 

LoeaUtij of DaoneHa Lommiii. — Soufli-eastward from Muth, in the Pin Valley, 
Spiti, in a rock which has alraadj been deaoribed. Perhaps we hare hen in tins 
quite iaolttet ooooneiiM aa iadloafion that the Ladinie deposits {<X, DieiiM'. 1. e., 
p. 49)i hitimio mitstng in the trias of the Himdlayas, are really present inifdlMHlgll 
peAaps only in insigni ficant dcrclopnaont and thickness, much in the same way in 
which they occur in the north-east Ealkalpen ; they thus having met with 
less attention. They should, thcmfore, be looked for in tho ujirn r pairtiooa> that is, 
on till' "ppi-r boundary o[ the ^lu^ohelkiilk deposits of Hie lliraal'ivas, e^peciully, I 
may add, at that place where the widcly>extended beds with Daonella indtca occurj 
wliiA poadUj UkewiM lall iDto tihe lAdink gnmp of boda m already nenlioned. 

Daosiblu SntnHfliBb hot. ipw n. TIL, n^. S. 

A nwadlft ef iialte nnnaMil balnt It porow tiw beautifully ndimM out* 

line of DaoncUa Mmmoni, Mer., sp., but not its distinct, thnusjh fine, radial grooving. 
A right Talve, the only spedmon before me, i» very slightly inflated, its hinge«mar» 
gtn aln^t, tbe uariM tnaifcedly dboeted ftrwarda. The mtrftwe b oorend irUb 

about thirty very 8lii;htly raised radial ribsi, wiiijh, however, are not separaletl by 
the tuoally distinct furrows, but only by very indistinot, alight, radial depreauous 
•0 fbat Hm irlnl* vlbbing is only obaamidy indicated. The fllnatiation nndera thii 
kind of ribbing too strongly marked. Here and there one of the chief ribs under* 
goes subdiTiflioii. Xhe stri« of fiowth m, if possible, atiU buhb iodiatinetly 
anaeked. 

No species is known to me which I oonld compare with D. SpiH&uaa, The 
unnsual ribbing distinguishes it from oil species hitherto described. The two 
apeoies from the Bakonyerwold, tiz., D. Bceokhi and J>. obtoleta, Mojs., which one 
tni^ht be inclined to compare it with, are distinguished by tbeir longer blngaJlae 
as well as by their almost still less distinct radial scnlptaro. Tn its outline D. 
SjtiH&t»i» stands extremely near to D. MouMoni of the Lombardic Muschelkalk, as 
abeadyaBmtkgaBd. M upper triaaaio fonna, vbicb n^bt be eonpaiaUe witb it, 
are yet unVnown, it mi^ht well he supposed that /). Spilie'ifin is perhaps a Muschel. 
kalk species, that is, that it is derived from the horizon of Daonella iadiea, as is 
tiia ease with the fnatersiimbercfspecteeflJaoinellavbioh bafe hidierto eane 

under my rofice from Sjiiti. 

Zoealilj/,— la compact black Uouistoue, with rusty brown, earthy, waatliered 
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sarface, from Euliog ia the Pin Vall^i Spiti, brought theaoe hj Stolicska, and 
dMgnitad •< BalobiA LaomidL** 

SiOiritiXA naaoAi aov. tp., FL Ftga. A— U. 

XiMffr (JBrfrfw) X«mmU, WlML, StfaiWr't Ma^^ 
StlMa Lemmali, Wm, StoVmiUi L », ^ U (tU nrn iu (*rt]. 

Vbo fonn newly e«i»Uidnd hen M l>aOMUa wtdlita in oontrait to Hm «fli«r 

gpadiM of Daonolla hitherto known from tiie trias of the HimiUay^s, is a spcciei^ not 
only otHmrring in large numbera of iadmduala in bedi, bat also, aa it seems, ia a 
special horizon and widely distiiblltod. 

Tlio outline of this gpeciea is rounded, the height greater than its breadth, the 
hiage-mar;j;iii straight, the umbo projects little aboro it and lies somewhat exoes- 
trioally, or almost in tho middle of the hiage-margin. There is no anterior Halobian 
«Bt pMaott; the radial aeulpture befins, in face, close to the hinge-margin, without 
leaving fi fpa'"? difforontly sculptured, or other\T'iso charaotorizt'd as ' c.ir.' Tim 
form is, therefore, to be placed in Daonalla. fioth the ribs and the radial furrows 
begia already veiry near the onboia a gvsat aanaber, about Ibirty to for^; only a 
Trrr -t.iU nmbnrLal part rnmaining free from thotn. At a xcry fi\is;ht distaooe 
from tho umbo, tho greater number of the ribs are dirided. The seoondary funowa, 
bowom, do not attain tbe foil atraiigtb and depth of ibe piimsry furrows vp to tba 
margins, wheri'l))- Um creator part of ihe. ribs, at least in tlio centre of tlie sliell, 
appear oontinuously and Tery regularly bifurcated. Only very exocpUonally a 
tripartite lib ooours here and there, and is then, as a rale, nmyminstriaal, Uiat ii, 
one of tbe two teconilary fiirrow:^ bo'^ins much sooner than the other, or, in Ofber 
words, one of these two furrows is a tertiary one, or a furrow of tbe tliild order. 
Near the hinge-margins tbe ribs aro often single, or at least they do not bifurcate 
•0 generally and so regulariy as tlie middle ones, without, on the other hand, differ- 
ing from tbem essentially In bvaodtb. Xbe atiiatioa of growth la marked only ia a 
very slight degree. 

Tbem are a namber of Alpioe species wbiob mint bo eonpand with JhantO* 

iadiea. First, there are the two 8t. Caisian species, rit , D. Camiatta and 2). 
Sdohihqfenit which, especially the latter, demand such comparison. In Daoselta 
BtoHtik^f^ however, the ribs bifanato afawidy neaier the vmbo, and tbey err, 

therefore, at the same distance from it, raucb more niimerous (ban in Daonrll-t indica. 
In 2). Miehtho/eni as well as in i). Cauiana, an irregularity of the ribs, that is, a 
btforeation of tbem towards tbe marglB, it searoely Indieated at all, for tho seeondary 
furrows quioklv a.ssume tbe strenirtli of tbe primary ones. Finally, both of tbe St. 
Oassian species faeloog to those species of Daonella the riblung of wbiob giadoaUy 
diea away near tbo binge-margias on both sides, widio 2). Mio» bdoogs to that 
px>up in wbiob tho ribbing reaches tbe hinge-margins almost in fall strength, 
without leaving a peroeptible space free from ribs. This group would, according to 
MojsisoTics' classification (l.c., p. 7), be that of Daomlla Tjfrolemi*, ia which. 
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Bwwgfwr , Ibe iwiaMiy Ibnowt an dlatboUy dUhfentiated hr thotr sfamigtli f roa 

the weaker secondary furrows, without producing by further progress of the 
bifurcation of the riba a buadle>like grouping of the latter, aa in the -Lommtli 
gronp. The •pedes of the Tifrotitnrit gtoap whidi tn hen oolbtei «n J>. 
Ti/rolemi$ itaelf, with its acceesory form D. badiotica, Mojs., further J>. PoHlfea- 
MMM^ 8cbafb.j •{»•, vhioh is ttofortanatelf rer; insufficiently known. 

Jhtonrita Tf/rolmrit^ Hoji^ it leas oblique, almost equilateral, fx>nsidorably 
higher, its umbo k mote deoidedly ceatral, and its ribbing distinguished 
hy a frequently o^eourrini* regular lrii>rrfit/- oliaracti-r. What in ajiiJ of 
this apeciea can also be said o£ D. badtotica-, wiiioti is only a little 
more oblique than i>. TgfottBri*, bat is otberwiae aeefeely apeoifleelly 
distinguishable from it. There remains therefore for pomparison with D. 
iadica only J). Farikaaeii$i$, one of the most imperfectly known spedaii of all 
hitherto doaorihed. Reoaiitly the oplnkni hae been espreaaed (Bothplets, Salomon) 

to (he ofTeet tliat the identity of D. Parthaitenai* and D. TyrolentU is estalilislied. 
Were this really the case the foregoiag remarks about tbe differenoes between 
D. MHou and D. Zyrolmaiit ooold alao bo applied to D. PoffjtoMMja. SuppMn^ 
that 2>. ParlhanentU, so insufficiently known, were nevertheless dilTerentiated 
from 2>. Tyrolentit, as is poeatbk^ to judge by the ribbing of both. D. FaHkaneiiH$ 
woidd always be distinguished from D. ^iHaa the faet that the former poaaaaaee 
strikingly broader ribs near the anterior hinge-margin than in the centre, a distlao- 
tion in the ribT)in£> which Joc-8 not exist in J), indicu. Nevertheless it is indisput- 
able that D.indiea stands v.iy near to D. Parthancntig,^ but a fair comparison oan- 
Bot at pieaent he made between D. JParthaneuHa and the former on acooqnt of tbe 
Tery insufficient material hitherto arailable. Strictly spealiini;, 7). Parthanentia 
ought to hare been annulled long ago as a species, as neither the older nor the later 
deaoifhcfe have been able to pet forth a eooeofe iaterpratation of thb **a|MeIeai. 

Locality of I) lowUi in Uca. — Tho spmos is widely distributod in the trias 
depoaita of the HimjUayas. I bare before me specimens of it from a number of 
pbeaa: Shalahal aeetion mar Kimki]L<Paiar> from • bad wbioh Diener, when oo 

the spot, took to bo the top of the Muachelkalk complex, but lai-cr atlrihutod to 
the Aonoides beda. The lodc ia fuite filled with ooaf usedly embedded shells of thia 
SiODoUa, whioh an nnforcnnaMj moaUy hrohaoi and eoatalna email hnehiopoda, 
halated and scattered among them, which hare already been described. 

Oriesbach eridently collected the same rock with Daonella fcagmeata 
further to the south*east of the mountains, opposite to the Balphu glaeler mi the 
left side of the Idaaar Talley. It aaema to ho men widely diatiibiiiad to the nodh- 
west of the firat-named locality. 

'EitiA. may be meationcd the Icrge slab of Daonella rock brought home by 
Qtiaabaeh, from the paaa leadinff to the Dofflcwa Adr meadow in fldp Gldh* 
north-tost from Tsan:? Chok lA, from which 8l«b not only the greater part of 
the braohtopod fauna, figured on I'l. VI. is derived, but from wlucb also the 
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ori^nal specimens of most of the illuBtrations of Daonella indica on Pi. VII, 
(Figs. 4- 0) ai« taken. Tbi* (oek n also quite (tiled with ahelb of Daoiii«Ua« whidi 

bowever arelmro al!iO in a very fra{:meiit:.rr condition. 

Gan<«-Gaa°^a (perliaps identicai with tlia locality Ouaas^Quuga in Straohay P); 
to this locality belong probably the spaeimena flgnred la the " Palnontology of 
NitL" Tiie rock is identical with that of tiie localities named above. 

Stoliczka mentiona beda of rook in Spiti vliicU consist almost entirely of the 
sheila of ZZaloftfa JCentai^Ii. Tbit atatemeat may also p<^nt to Daoneila iudiea, as 
Stolieika haa determined other specimens of D. indiea to be Eaiohia Lommeli, 
as alrt-ady mentioned. Ti> this belong the large spoeinKH' fr ^a Khar in tlie Pin 
Valley, of which the best preserved i» Usjureil on I'l. Vll, ii^. il. 

A fom liee before me, parhapa different from D. ^tdie», to iftMi poidbly 
Stoliczkn's reranrk might, refer, viz., that Jl ilnhin Lommeli occurs in bed» nlmost 
made up of this species. This form comes from Kuliug in the I'ia Valley, and is 
iUuatnted on Vi. Ttl., Wg. IS. It b dittfaguiahed fiom D. Iiw/sm^ so far 
as the ratlier di'Jlrinnt prf'rrrntton permits of rporif^itinn, lir n somewhat 
different outline, the umbo lying more to the one side, and above all by considerablj 
vidav and muah more irr^lar ribbing. 

II1.-BB.A0atOPODA AirOLAUELLIBKAWOHIATA FBOM UPPER 
TIIIA8 (TBB KBUPEK FORMATION) OF THE HlUlLATAS. 

The upper triassic or Keuper deposits succeeding tbe Muschelkalk 
deposits (taken in tbe preceding pages as somewhat extended upwards) are 
divided, according to Grieibaoh, into two great natural groups, as in the 
Alp a a lower OOO, poor, for the grtitrr pot at h ri^^t, in limestone, and an 
upper one, rich in limestone. Griesbach only indicates the lower of the two 
specially a** up^ier triatssic, while he admits tlio upper to be rhoctic (according to F. 
T. Bauer's precedent). It comprises, therefore, at all evt-nts, not only the eqiliral* 
ent« of tlirt Kosson beds, wliioli, bnwfver, nt Icn^t In thf ui.-itcrial tlmt I Itavc inv)'-?. 
tigated, cannot be proved, but sj)eciy||y tho^e thick Limestone and i>olonulu masse* 
of the uppermaat triaa wbicb are to be ivgaidad aa the represoDtaUTee of the Main 
Dolomiff and Dochstein Limestone liari^rin of the Alps. The lower pr,,,r 
in limestone (the upper trias in Gric^bach's restricted sense of the term) is, on 
the other hand, again separated bto two divtatona, a loner, omnprixln* the Daoaella 
tieil-i, \\\\\\ theoTerlyiiii> Ti-opiti's ln (K, mul nn «/)ptfr, consistin'^ li-ds rich in 
certain brachiopods, with a large Spiriferina, and overlaid by an uppor Hergel hori> 
ion, bearing bivalTea, wbioh ia aneceeded by tbe Uain Dolomite;. Fart of tho 
Daonella beds, and particularly their lower layers with true species of Daonella 
(more eapeeiatly Daonella indica) may pertiapi be better aasigned to the upper 
ICosobelkalk (Ladiuic group of it) as bai bmn done in the foregoing pages fur 
reasons there given ; the ohief complex of the Daonella beds might more correctiy. 
be indicated as the "Horizon of llalobiie from the group of Satoiia rtiga$a," or, aa 
" Horiaoo of Halobia oomata, nor. ap.," for the greater nambar of tbe speeiea of 
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SnurnnrA SHALBBAXiBmn, hot. sp.. PL IT, Fig; 1. 

A Spiriferina vith straight, elongated, bigh, scmi-conioal, large Talve, wboM 
vmlio il only slightly incurred, with broad and very high area and proportionally 
narrow \iM^i;;lnrnitii3;nni. T!ie median sinus of the largo tsiIto is moderately broad, 
but of coQi-Ucruble depth ; on each side of it as many as nine ribs may be coasted, 
vhiflk beoone gmdaallj wealui', tboaa aauwt the dinia, iMwev^, beiDg aueh 
elevatfd ard separated by deep intervaK On the riitlier flat Rmall valve rises a 
high though not very wide median lobe, which has on each side of it folds seven to 
aight in nmnber. The ahell is tbin and tbiekly dotted over vitb wait«Uke dsratiaiia. 
Notliljit,' can lie fifTinrifd as to tlie inner striu'ture of (lie beak from tLis single speci- 
men. The shape of this species most clearly recalls the forms of the Hinula group 
(of. Abbandl. der k. k. geoL Bmobwrntalt, XIT., p. S92, Tab. XXZV) bot 
nearly all the species of this group are distinguished by the preteooe of ribs in the 
ainna aa well as on the lobe. The only exception to this is to be foand in Spir^eHma 
SeiioeU, Fnwtch. ; it. is, homuer, easily diibrentiated from the fom hara dcaoribed 
by ita extraordinarily shallow sinus and its weakly mnrked ribs. Betidea llie apadca 
of the Hirsuta groap there are only left for compiirison Spiriferinn manea, ni., and 
the very similar Spiri/erina Beneokei, V\n\. (not to be confounded with Spiriferina 
JPweekei, m.). Both apaaiea of the Suropeaa ]Iine9ialkalk an, hovavw, dia* 
ttngui>hed by their unmrnmonly broad ainiu^ Knd Sfir^trimt tHflMM «lao 1^ law 
numerous and less distinct ribs. 

LoMtify^A atogjleapadBMD, ool1e«ted by Qriesbaeh and raawdcd aa SpMfttima 
LildiKjentU, Stol , ran, 1. c, p. 143. It coraes from the Sbalshal section nrar Eimkin 
Faiar, from tied 3 ul the " Upper Trias Series," or from Bed 186 of the entire 
aaoeeaKOD of beds ; it can tbauBfore no longer belong to tbe Mmebdkalk, Vnt cer- 
tainly to the upiHT tri-iN, snd it must be ns.signed to tlte f:roup of the SO-called 
Daonella beds, or mora correctly to the boriaon of " the apecies of fialobia of the 
group of JZolaUtf ni^oifl.*' 

Bkiu Schwa8wi> fitttn., nr^ A«AsiffA, irar. PL Tin, Pigi. 1, 

Meizia Schieogeri is one of the moat widrly distributed species of B^Eta of Otm 
Alpine trias, in" which it ranges fr^m Mip !'lK?chelkalk to tbe Dachfstemkalk (cf. 
Abbandl. d. geol. Beicbsanst., XIV. iid., p. :^96). [ This type of Betzia is now also 
fovnd In tbe iriaa of the Blndli^yw, in vUeh it Moma Cnqoaiiitly to oeeor joat la 
jkm yuniman tet^em the Maiebelkalk and thaaqiri^rfMit nf thm DaoliaiiitqlMitlt^ fbt 
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•peciuMBfl from Ota ao-oaUed **Dainiel]»'bfd*^ will bow be i>«zt d«ali vitli. 

■mall valre of theae forms pomeuei a median rib, not yory strikingly marked, 
but nevertbeleM Moogaiiable m loeli; at «aeh tide of the median rib there 
aie four ribs, tbe enter of wbiah ate disttnoilf onrred. The rrontal mu^in ia 
trmeated in the aiddle^ a position oorrespoading to that of the median rib. On the 
large ralre there are, on each side of the median farrow, which is niAj a little broader 
and deeper than the lateral furrows, fire ribs, between the Li«t of which and tbe 
tmall area there still remain* a space without ribs, of slight extent, which 
corresponds with the little ear on both sides of the umbo of tlie small ralvo. All 
the ribs begin at the umbo, or rather at the beak of the valves. The; are narrow 
aad loacdedt and (he intervale between tfaem flet and of aligbt depth. The be*tttl* 
fullj punctate shell is rather thick nntl exfoltatfs so easily that almost all the 
epecimena before me are cssts. Tbey are, in the manner peculiar to these speoiea 
of Retala, ornamoited In a more oompUoated way than tbe tarfaee of tbe ehell ; 
tbe ribs nnd furrows, namr-ly, are more strongly nuirkcd on tliptn, nni they otand 
oat more distlaotly from one another because true radial ridgee occur at the 
boundaries of tbe riba towaida tbe flat intarala, while, at tbe aame Ume^ a tne 
aeeondary longitudinal ribbing u seen at the sides of eauh rib. This ribbing 
augments towards tbe margin with the increase of growth, and derelops Terj 
markedly, especially on tbe enrred outer aide of tbe ahorter riba (wbioh dfr«rge 
frotn the median lino), and continues from the lait tivoee of tlw primary riijbiug 
to tbe little ears of the small valve, as well as the corresponding portions of the 
Urge valve. The inner side of the te«t naturally possess*^ the same sculpture (cf. 
PL YIII, Vis- ^^''0 ^ fragment of the slu-ll from ttie inner side is rendered on 
an enlarsfpfl sfialo). The inner side of these spocios of Ile;zia tlii is sho'iT, fore- 
shadowed as it were, that oomples oroamentalioa which the latest of the species 
of Bet^ bitherto known, eiai« fhe latge S«l9t» tiqMrie* 8«eaa» ap, of tbe Ktaea 
berls, alM prisic^ses on the .«urfnee of its ibeU. Tbe beak aod area are amall, alightlj 
incurved ; the opening is terminal. 

Tboiigb tbia form etanda near tbe Bofopcan typea of Btiria ffeMyeHieapeelallf 
iifl upper triassto vrir. fa^tota, ra., nevertheless cannot bo unitoil therewith 
without reservation on aooount of the invariably larger number of its ribs. It is true 
that tbe older fomn fram tbe ao>ealled ''Daonella beda** bore fliat referred to aie 
also, with respect to the ribbing, only very slightly different from the Alpine Bel»i» 
/aito»9t bat tbe form ocrurrin^ in the jonnger beds with Spir^grma Orifbaoki, 
wbieb cannot possibly b<- si paratedfrott ite prectusor in tbe "fiaonelb heda," u 
tnvaiiablj diatiogoiabed by the nunaber of ribs from the Emopean B. fiutosa. 
It seems to me now more to the purpose to designate the ReiEia of the " Daonella 
beds "as var. atiatiea, although with respect to tbe ribbing it begins to be 
diatiaguished only yttj slightly from B. fattota. The consideration of its dimen- 
sions makes it especially advisable to separate it from R. ftntaia of the Alptoe 
Daohateinkalk which remains much smaller, becoming thereby thicker. 

A sepnration in tbe Suropeui Mnetibelkalk of JBetgia Sekwag«ri into a type 
poor k tibe and •nother with ahoadaat libe ia ilmdy propeaed (of. Abhandl. 
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der gcol. Ei^iclisnnst., XTV, p. 21, Tr\h. 36, Figs. 1—4). New material from the 
fiakonjerwald has Bhovrn mo that both tjpes occur (og^her in lai^r aumbeis of 
udiTidtub, K» flat I aliould now Mpamte the more nutiierotiatj ribbed form illnt- 
Iratcd in Fig, 3. from the chief form as vsir. hactniioa. W, SaJomoa in his 
description of tho Marmolata refers (p. 99) to tltis more numeroutlj ribbed apeoie% 
Jt* Muotgwit of the Hangiriaii Ifneohelkallr, ia ertiblishnig hia Stttitk 
Taramellii, and ho is inclined to regtird the latter as derived from it. Indeed 
is. TaramelUit 6al.> uight abto belong to (tie exteasire aeries of forau of R. 
Seimageri. With « ftirther progreis in tbe knairledge of fha forme belonging 
hereto, and tbdr matnal nlatiouships, many a snmo will beoonio aapOEflgoot 
which is necpssary for their nndertitanding to«day. 

Locality. — From the so-called " Doonellabeds,'' or more correctly the " borison 
with species of Holobia ot the group of Halobia rug >&!i, " from two different 
placfs ; from Lauka enpanipTn:^ ^r .ua l, figoted Pi., Ylllt figa. Sp 3* and flOIB 
the Biimbattag sfCtion, PI. Yiil, Fig. 1. 

Bbtnomkblu. iMmatk, dot. ap., PI. Till, Figa. 6, 6. 

A large smooth Rhynohonelk, with deep median ainna on the large Tolve, and 

hii:!i rrorttal tongue, to which a narrow meiliaa lobe on the small valve corresponds. 

The surface of the shell ia provided with fine though somewhat irregular strix of 

growth. The beak is small and is not sufficiently preserved in the two specimens 

soder description ; in the one specimen the strong crura are oonapicuous in the 

weathered umbo of the amaU valre. Xhe aheU is tliiclc» eapeoiaUf in the nmboaal 
portion. 

Bhyehonella LaHcaaa stands oxtremolj near a species of the Eallstatt 
limestone. This is the Rhi/nohonella regiUa described by me (Abhandl. d. geol. 
fieichsanst., XIV, p. 22^ Tab. XII [, Figs. 28, 24), which belongs probably to 
tha Carnio Hallrtatt Limestone. B, regilh, however, possesses a considerably 
higher and somewlmt, br.judor frinfal tongae, ■whi-rcby also its outline lins been 
influenced and the 8ha|ic as a whole has ao^^uired a markedly diilereut habit. 

£oealiff.—Two spooineot ooUected Diener at Laalca in the upper Oirtbi 
▼alley ; from the so'called " Daouella beds, " irhich may be more correctly 
designated as the " Horizon of the species of Ealobia of the group o£ H. rugosa. " 

SHTMOKovntUL BAKBAVienmi, urn. ep., PI. Till, Fig. 4. 

. A specimen of a Bhynchonella ot a broad rounded form, with about fifteen 
to aisteen riba, wUob appear diatinotly only at eome diatanee from the ambonee. 

The umbo of the small valve wifti very iiulistinct, fine, and close ribbing, 
•omewkat similar to that of the species of so-called BimossD. The lateral ribs bend 
Toy atrongiy ontwarda, the front ia unaymmetriea), with a one-sided eteratlon, 
oblique and provided with four or five ribs, a number however which cannot be 
affirmed with oettaluty, because a sharp lateral demarcation of the frontal eleration 
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18 only present on one &ide. On tUc other side the lateral ribs are somctrbat 
o1oM4el, and oba or other of tiieiB is blfaiMted. Hie frontal view (Fi:;. 4, uppor 
one) is rcprewnted n little too symmetricnl. The beak of the specirtipn is blokMl 
oS and thoira internally indiatioot dental plates exteadiog to the shell-wall. 

Tber« are only * few speeles of Bbyaotaonell* in tho Alpine triae of th* 
vauuc und-'f.ne l cliairictf r liorc described. Among the Fpecimens with niimprous 
riU of the variable R. Coucordiee, of the Salzburg • Daohsteinkalk some 
an found wbioh are vwy siinUar, but tbe ribs of tbese Alpiae speoim begin 
in full strength at the umbonesu The greater namber of the spei imens of 
B. Conoordia posiieas mooh fewer ribs. The latter feature obtains in tiie single 
apeotmen hitherto Imowoof lAptckontUa heeuha, m., from tbe >o-oaned Zlambaeh 
beds. 

Rhynchonella levanlina, m., from the upper trin.i of Balia in Aaia Minor 
(Jahrb. d. geol. Reicb»anfit., ISDl, p. 107) is on tha whole narrower, tdtA the libi 
onginAie in it neaier tlie umbo. 

LoenlHij.—Fmni hy DifMinr in tlui TTauerites beds (N '• C>) of the Bimbanng 
section (contpare his work above oited, p. 25). A form, scarcely diEferio]{ speeifi- 
oaUy. abn ooean in the younger beds of tbu asetlon witb SpififtriiUi OrittkMM 
(So. S), wbicib vUl be dealt with further on. 

nAT.'iBIA FASClUEaA, KOV. sp., PI, VII., Fig. 16. 

Specimens of Halubia ia [^-p-it niim'iers :ire tiho before me from the so-enlled 
" Daonelta beds " (eiciuding their lowest division, which has already be»jn referred 
to aa the boriion 4tf Doonalfa imlfoa). Thoy belong lor the most part to apeoiea 
fmrti t.lif> prr^up of Hnlobia fallnx aod Halabia ruiota% bat unfortunately, like all 
fossils of this group of beds, they leave much to be desired in respeot to their pre- 
eerratioB, and only a few of thera oao thercfore be taken into aooount 

To t'loso brlonL,', in tlu.' first j)l.irH, the form reprosent«rl on Pi VTf, V\'^. 1.', of 
a speetes which is not to be found amoni; tbe species of the Kugosa group hitherto 
deseribed. Its form is proportionally high, tbat is, its beight ia seareely perceptibly 
exceeded by its lflni,'th, and it is tiius mifki''ny obliiju.i. Tho uiuUoiial lialf of tha 
shell — tbe figured form 'a a left valve — is pretty high and regularly inflated, the 
marginal half (taken In tbe radial dinsciion), on the other band, quite flat ; at tiM 
boundary of these two divisions of the shell lies the remarkable interraption of the 
strim of growth* which is developed in all species of the Uugosa group. The umbo 
ia TWy Ceebly developed and scarcely projects above tbe straight hinge-line; the 
ea^oatba other hand, is very wide, raised above the adjacent shell, and consists 
of a narrow and flat outnr division nn(i a r.Mdi:il iniipr ono wKioli is tu i.-i' as wide 
and strongly elevated. The radial sculpture, particularly that of tiie median por- 
tion Hi tbe shdl, begins vary near tha umbo, so thnt only n vary limited umbatmL 
space remains free from it. The rarlinl furrows aro derp and distinct; between the 
primary ones, wbiob are somewhat close-set (in tbe central area of the shell in a 
flpaioe of aboat 10 mm. fbere being about nine of aoeb primary fmrrawi), finer, bat 
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f9ty ditiiiiei Moondaty.uul between tlicM agdn tertierf, fuirowi an intet- 

oalated, so that a 1)andl»-like ribbing arise*, quite analogous to that of Daonetla 
JjommeU, but clo««r aad Im diatiaotly marked, and ooaftaed to the middle of the shell ; 
wUK towarfa tiM aateilor the fniiaiyy riba divide oooe, or onlv at a grt^at dirtanoe 
Itom the umbo tertiary furrow* alto OOOOr. Touarda the posterior, however, the 
whole of the ribbing seems to become more indUtinot, and tow'srds tli^i hiu^e-margin 
gradually dies out. Near the inner margin n{ tlie ear a few iiner ribs are crowded 
together. Tba eonapUoatai diviaioii, or buadlaJilEe amng^ent of tlie middle liba 
already occurs in the umbonal porlion, lying ab"vn tlio larger inf»'rriiT:'i')n of 
growth. The sharp angle caused by the interruption of growth comes out most 
lUitbiotlf in the middle riba. Tbe riba are moreover more or lesi markedly undolat* 
inf; throughout their wLoIm extent, and scartv ly decrease in jtrength towartJa the 
paUial margin. The wrinkling of growth is particularly strong on the umbonal 
part of ibe ebdl, bat only weakly developed oo the 9tlt lower partion of the tbell ; 
also the umbonal part of the ear is coarsely wrinkled. Stlobin fa»o\gera may be 
•ufiBcicnlly distinguished from all tbe species of theBugosa group hitlicrto deteribed. 
Vot a single one of these species possesscB the distinct bundle-like sculpture of tim 
ribbing, but all tbcM spewes in which the umbonal ]iui t is ribbed show a more Of 
It'ss simple, uniformly strong, radial fnrMwini?, « hinh only in a few forms, e.g., 
M. fiuxa, M. Zitteli, is as strongly defeloped as in £. Ja»cigera, or pertiaps still 
more sfanmgiy ao ; io tbe greater onmlier ef qteidea, however, it ramajoa mudi flner. 
Xhe speciilo name is ti^en from the hundlp-likc ribViin;? of the form. 

LoealUy. — Collected by Diencr in the lower layers of the so-called " Daooellft 
bedb,'* or nlSux the bori«m of Helobia of the ttogeaa gronp, la tbe Bambaaag 

section of the Girtlli Valley. The bed from whic'i fhy sjk-cu s is dcriveJ Ls indicated 

as M OS. 1 and 2; this iadioation oorrespoads perhaps with the niunbers ua and 6i, 
Diener, 1. c, p. %iu Tbe form mftj theialoie have It* habitat la the deepest layers 
ef this horiion. 



A tolerAljly well-preBcri'pd rii»ht valve of a form which, thou^^h approximately 
equal in outline, is at once distiognished from Maiobia/atcigera just described by 
ita extremely indiatlaet, almost obwlele, ribbing. While S. futtgertk bdoogs to 
the most coarsely and distinctly riliht d spixiies of this group, E. comata is, in respect 
of ita ribbing, most ciosely related to E. rugota, it coaung in fact so near it that 
incompletely preserved specimeua of tbe two spedei maj be eaaily oonfonaM. 
But the umbonal part of the shell of H. eomita is not as in H. rngosn quite with- 
OBt ribs, though likewise finely ribbed. The ribs of U. eomata b^iu already 
Bear the umbo. They are doee-eet, very small, and aadalatbi;; a apedally 
mairiied concenUio angle in tbe ribs, between the umbonal and the palllal portion 
of tho shell does not exist, at least in the specimen under description. Here and 
there a single rib stands out a little more prominently ; ut the posterior margin there 
ia«a aloMMt amooth namnr ipaoe on vhioh theatvbael growth emvergeinwa 
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atrongij tovards the umbo. A similar stractare of the posterior hinge*maigia 
mBmmr ooean in S. rvgtma, B. Neumayri, uoA ottiw tpeoiM of thb gronp ; it ]■ 
atmost tho eame as what has been designated as the ' ear ' at the anterior bin^ 
margin of Damella LotHm«l%. Tbe antwior ear of the ipeoimen of H. eomata 
uader description is not preserved ; only the estreme part of the lower margin of it 
ie itlll there end tbeir poaitloD praree tint thie epesiei b1k» poMwei ■ Tei^ bn»d 
enterior ear. 

Liicaiity. — In the so-cailed Daoaella beds, or ratlier tlie borison of the species 
of Halolria of Ibe Knfeia group in tbe Bambaaag notion of the Qistbi Valley^ Tlw 

bed in which this fnrm nocun i<i indicated by Diflmer M Ko. 4 » tbe qMOifl* h i^kB»- 
fore geol<^ioally younger than R. /ateigera, 

Tbe preeeat ipeetee leeiiui to ooeor alio ftwtlier to th« iuirth>irett in Oie Vitl 

BBgion. It will be the subject of fiirthr- "i irriiavison liolow. 

Mefmrk$ <m HaUtlda oomata. — On tbe ground of the material beiiig . in.nifS* 
dently presemd,! ehoiild not like to aepante the Ualobia flgnted on H. Til., Pig. 
14, from this species for the present. It is a weathered umbonitl fragment, with both 
the valveei of whiob the two anterior ears are rather well preserved, and tbou^h the 
ftner defaila aie, it ii true, not recognizable, their great width is remarkable. The 
iimbu is finely ribbed, tbe ribbing indistinot and nearly obsolete as ia A «9m&lm. 
From the spefimen of the Irittor spi-oicM n^rtr.-'rntiid in Pig. 13, Figure 11, could only 
be distinguLsbed by its more elongated uuume aad coaae4)ueQtly lesser height; but 
tibeee partieaUur proportieQB appear to be ia no way eonitaBt in eodM epeoiee of 
Halobia, and as, moreorer, distortion may have come into piny in the prose tit case, 
1 refrain from giving the speoimea repreeented in Figure 14 a apecial name and 
Quite it ee S^iobt* of. eenwle with tbe tpedee daenibed above. Ifaii epeetniaa ii^ 
accordincr to Biener, still younger than the original of Figure 18; it comes from 
No. 6 of the dirision of beds of the Bambanag section in the Qirtbi Valley, which 
may perhaps be tbe'^medtee b«de*at the upper iMmndary <)f the so-ualled 
* Daonella beds, ' the true hods with species of Alobia of the Ens^oa.i group. Tbna 
«B aee that in tbe whole thickness of those 'Daonella beds,' argillace^ius (or the 
greater part, species of Halobia of the Rugosa group ooour, a circumstance of rather 
oonsiderahle stratigrapbieal importaiioek as, in all probability, tble hoffaoa, with 
^wciesof Halobia from the Bugosa group, represents, or at least iucludee, the 
lower group of beds, poor in limratone. of the Alpine tries, in which flatoNe 
tugMt itwlf baa He habitat, and oomoqiiaotly tiie Laos BaiU beda. 

There occur, howerer, in this complex of bedi also species of Halobia of other 
types, which have hitherto been only found in fragments. To them beloiis the 
■pedmao ftgond ob PL VII., Pig. 1(1, a lef t valTo with an unmistakable 
beginning of an anterior ear, which may however have been flat. The speoimea 
comes from the Shalshal aeetkn (upper trias. Bed 8), near Rimkin-Paiar. was 
eolleeted by Oiieataeh and rafeited to aa 2>a«M«lle Tfreimm*. As this reference 
is found in Grieabach, 1. v., 143, the speoimea naj haTo come from the upper jNtrt 
of tbe Daonella beda. This form has little in common with Daonella Tyrolentit; 
hut it ii bIm deoidedly different from Ralvbia rarettriaia, Mojs., wbish BUiet be 
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tpa^llf pointed out, because Grie^baob records this species tj&a ttnm. other place*. 
There msy, on the other hand, be a relationship rather to the trrotip of Banudla 
(? Halobiu) tiyriaca, Mojs., but the preaoiTation of the speolmoa is unfortunately 
not BiUBdmtlr perfect to eoAble on« to panoe the inquiry f mtlMr. 

Semarki upon Hahbia eomrtfa, 2, — A faiTltlv5C1Ilp^^^l>d Hnlobia, which I can- 
not dialioguiab with oertainty from Malvbia comata, but which as fur a« it« statt) of pre- 
MTvatimallowaof M«ntidiuiiirin,iB»ea»t«amalabofblsek limeatoo*. Thiiiwu 

eollecffd !))• Griesbrich iinrtli-we«t of Kiunichni?, soutli-west of the Niti Pri>:s, in 
the horizon of his ' Daonclhi beds ' (of. Uriusoach, I.e., p. 123). Ihi specimea 
proTS tbut the «p«oiM oF Halobia of the Kugosa group in this bovkon an irfdely 
^trihuted in the trins of i\\e- inmalnyns. 

The Uatiritia of. comata of thu> com^tact black lineatoue of Eiunglung attains 
considerable dimeiitioB*; a aeoond, atill larger specimon that probably also belongs 
here may mensurc more than 00 mm. in length. Its wide anterior car is 
recognizable, while the first-mentioned spi^cios shows the F;liu-1it ribbing of tha 
umbonal part, which distinguishes Ealobia com>'ia from H. rugoaa. 

Prom th« aame apedmen of rwk comes a small ribbed Lima, which «31 ba 
described further on. A small Ijiii^iilx of peculiar outline seems to bf more 
abundant in it, but unfortunately no form suitable for illustration <»uld be freed 
from the rock. 

AtmiOiA (P) GutTBiavA, nor. ip. VL TIL, Jigt^ 17, IS, 19. 

A nnall Avionla^lihe form, which daserTea mention on ncoount of iu good atata 

of prptfrvation. The very sraall sbt lls nro contiilcniLly oblique, strongly inflated 
and provided with prominent, concentric undulations of growth, between which 
a faint alriatlon of growth b Tlilble. Then la aoaieely any diffenoea In ti» 
iimoniit of ind ition of the two ralvos. The hinge-line, lievontl wliirh the Ik'jiIc 
projeuts, is sliort but straight; the angles formed by the junction of the hinge-liae 
and latoMi natgrna an nundad. The aBterior ear la not sharply marked off from 
the rest of the shell, liiit it i>i distinctly dcvdr ped and proportionally large, and 
separated from the remainder of the shell by ita lesser indation and k parceptiblo 
emargination of tbe anterior margin, to which also a slight onrvatQre of the atritt 
of growt h eonesponds. The posterior wing is, on the other hand, only indicated 
by n : f flattening of the shell along the hiiii^r-iunrgin. 1 sihoTild hare taken 
this AviLulidof so undefined and Tague a character for a young form of one 
of the large apaoias of Balobia ooBorrio^ in theaa beds, if it did not possesa the 
■father distinct, proportionally large anti rioT fnr, tolerably slinrply mnrked hy the 
amargination of the anterior border, as this does not to my knonledgo exist in any 
of tlio young forma of HaloUa. One had to oontider, in tho firat plaee, the apaciea 
of Ualrhiii of the Rugosa group, not ouly on account of the smooth slu ll, htit niso on 
acoount of the ocoarrenee of aucb species in the ' Daonella beds.' A comparison 
with well-preaemd young -forma of the Alpino AtfoMo rafom has ahown (hat in 
JmnOA /rf AioM wo an not deatini; with yMng qMdmeBa oi rdaied apedas 
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of Halobia, as in these the ear is scarcely reoognizablv indiettBd» and, abnvn nil, 
dowDot appear to baaepanited from the nat of tbeahell by the emar^natioo of tbe 
antarior ride. 

Tlx'^ > oisnj fonaa Ol Salcbia rvgota are, moreover, far legs oblique than 
Avici'ta Oirthiana. Young specimens of tlio Indiin spi cU's of Halobia of the 
d^up of Bu{;osa niiu;ht well stand so near Alpine forms related to tbem that a 
eonpavbon between these and A. OMhUma woald gife the tame leaiilt. 

' Loealilf. — In the liorizon of tlie ppecios of Halobia of the Rugosa gronp 
(1>B0nella bedit') of the Bambanag section in the Girthi Valley (Beda Isos. 3*6 of 
Beotaon S) oollectad by Dfener. In a larger ^ednwn of ihe bleak argillMMOitt 
limestone this small species is represented by numerous forms witli glossy Uaek) 
sotaetioies Telrety, ahell, without being in asaociatioa with other species. 

CAHmrauA (apeo, plnr. indet), ?L TIIL, Kga. ?, 8, 9. 

The genus CaEsianelia, known (o be ono of the most important tyjuivil forms of 
tbe Alpine trias, appears to ocour, and not larelyj also in the uppt'r trias of the 
Himfiay-iH, especially in the ^Twon of beda dealt iritb 1b tbis chapter, up to the 
strata with Spiri/erina Orietbachi, Griesbach refers (I. o., p. l42) to a Cassianella 
from Bed 22 of tbe upper trias of Rinikin-Paiar (East), as ? Opia globata, Dtm. 
The specimen is a cast, figured on PI. VIII, Fig. 9. It extremely resembles in 
ill shape certita of the most abundant speoies of Oassianella of St. Cassian, especially 
C. grjiphaata and C. fenurVrtu, MQiist. It shows very distinftlj the pro^ence 
of the single faint radial rib before the oommenoement of tbe slope of the posterior 
eida, aa f oand in tbe ^]^oal 0. ImmMHs (ef. Abbandl. der Ick. geol. &fliebaaiiit» 
Bd XVTIL, Heft 1, p. 58). The sUte of praaerfation of tbe Indian apedmat 
precludes a more minute comparison. 

In Diemer'a ooUeotioaa from the Banbanag aeothm there aw also seTenl 
species of Cassianella in a very imperfect state of presarvation, two spiciincnti from 
wbiob (Pi Viil., Eiga. 7» 8} are figtuod. Tbey are also for the greater part oasts, 
witk only bene and tiiera lemnaats of tbe sball adbecbf . Tba latter is in tbe form 
represented in Fig. 7, rather thick, and appeaca to bunculj possessed faint striae of 
growth remotely placed. Tbe back of tbe shell is narrow and high, the posterior 
slope, on the other hand, elmgated. The specimen. Fig. 8, seems broader and more 
nignlariy rounded, and possesaee more crowded strise of growth. Neither of these 
specimens allows of tho slLizht ker'l-llke rib of the Crst-rarntior""! form hpipcr 
Noognited ; both show very distiuotly tbe sharp iacision wliick, in tUo cast, 
sepaiatettbeiimboiMnkaieplig^bapiiedinAlluig of the anterior a mj 
rhn-ra -terisitic! structure in the genus Cassianella. The three, figfured specimens seem 
to represent forms related to three different species, which would point to a rich 
lepMieDtation of this genua fat tbeapper triaa of the Bfanilayai. 

It is welt known that the first Cassianella ni th<^ trias of the Bimdlayas was 
made known by Oambel (Sitzungsb. der kiinigl. bayr. Akad. d. Wisaeoacb. 1865, II, 
p. 861, fig. 13). This species, tig., C^uiMuita srffottomot Giinib.i wbiefc is regarded 
iieoBiBKlioB Uw ioHHdlod*8pitiiuditaiw*andi%tiMgNlafe^ low i» 
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compared by Gambol bimadf with the St. Casaian C. planidonataf and indeed 
ponmm s nnrked flattRoiog of the baeic, a olianoter not exbiUted 1^ ono of iW 
•pecimens here mt ntiin-'cl. i* inoreoTer much less oblique than an/ of ffaora 
qwoimeas and belongs. theKfore, almost certainly to adifierent type. 

There will further on be aamad and deaoribed aDOtber OaMiaBdla wbioli 
originates in the horizon with Spir^erbtO (Mnteoii Mil K pwwn ti tbe ijf9 of 
tbe nl)b( (1 species of CassianeUa. 

Zooaliiy.— In tbe boriion of tbo fpecieaof Halobia of tbo Bogosa group (Iba 
•o^ed 'Dwmaila beda ") is tbe Slialahal CM, as weU aa in fh« Bambanagaeotioo. 

LtUA, spec, indet., PI. VII., Fig. 20. 

A Bmall ribbed Lima of a somewliat broad sliape, «itb a ateeply sloping 
anterior and a gmduallj flattening posterior side. Bibs to tbe number of aboat 
tixteeo, more strni.gly marked anteriorly, gradually dying out posteriorly, moderately 
wide, flat nnil !-eprir;.ted by intorvalsof Uw. samf; svidlh as- tlnnnst^lvps. The sloping, 
lerel, anterior area iritliout ribbing; tiie anterior ear rudimentary, tbe posterior ear 
fUnfly wteg-Bkei witbout being dittbioily narind oil frooi Iba abelL Hie 

species is (irobably relnted to the wtitfly spronrl Muschcllcalk form Z-mn itriafa, 
Qddf., wbiob extenda upwards into tbo JLadinio limestone of the Alps (Euoo, 
Marmdata). 

Locality. — South-west of tho TTiti Pas?, Xorfh-west of Eiunglung, in compact 
black limestone beds wbiok bear on tbetr surface tbe aboTe-named MaUtbia of. 
ODHflfo (p. 47), and in (bo interior of (be Took there ocear beaidestiia laie 
Lima more abundant fragments of a »mall peculiarly shaped Lingula, fkwB WUeh 
ttaforlunately no apeeimen, suitable foe descriptioo, oould be obtained. 

Iiiiu, ^ae. ifldak, TL Till., Sig. 11. 

A small Lima, whose cast shows 12 or 18 rather high and strong ribs, and 
whose shell i« more inflated than tliat of the spcoies just mentioned from Kiuoglung, 
while its anterior alope appears less sharply marked off from the ribb«d area of the 
shelL Tbe specimen is moreover much too imperfectly preserved for a more 
mlnuto dcsoription and comparison of it to be glTon, and it is only mentioned here 
to show that more or less similar small ribbed species oi Lima ooctur in rery 
difEnnt bniieBa «l dia upper tfiaa of tba HiuAlayaa. 

Loealitf, — ^Intiw Haldcitat (Tvopitea) beda of tba Bambanag aeotion ooUfleted 
by Diener. 

Lima avmnanooarA, nor. ip., PL YIIU f iga. 18, 18. 

Tliis fonn bolones pcrbaps rather to Lima than to Pecten. In favour of this 
Tiew are its oblii^ae shape, the steep alope of one (anterior ?) side, and the apparently 
digbt deralopawnt of the earn. The proportionately thit'k shell is raieed itt 
intervals so as to form sc\e!i l igli ri)of-like ribs, on whose bluut edges ibe ^trise of 
' growth, eJaewbere rery fine and ciovdedi beoome elevated into tows of email blont 
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tubercles which gWe a serrated sppearauco to the rih«. The three middln nnd 
■tronge»t tibs only po<s«ew one row of sucU scnatioas ou tlieir cresU, the ireaket 
libc, Mieeaedbg on each dide oatinurdly, allow «n the «tl»r biod liaaidflt tlw ehief 
row on tlie crest, ono or two weaker rows of a Fimil.ir kind, which rise constantly on 
tb« outer tide of each rib. The posterior of the three niiddla ribs also f ovsesses a 
titaa of % rimOar aeoaMor^ tow of ■antimis near tbe lower margiD of tlw abel], 
and bere it also lies on the outward side. 

^'othing definite can be affirmed as to the sbapo of the cars in constqueooe of 
their imperfect preservation ; Hm poateikir ear appean to ba ahaiply mailced off 
fNn the shell. The cast of this thiuk-shelled species is distiasuithed !>>- the fact 
thnt on it (Fig. 13) the ribs stand out muob more oleaiijr itom th« ftucrowa tbaa ia 
the case on the surface of the sliell itself. 

I know of no ({MmIm wbioh oould bo eksely oompnr(>d with this form, which 
generically remains, it is true, somewhat uneertain. It* striking shape }iutifi«d, I 
think, a desoripUoa of it so far as it was poraible to make out. 

Xe0afif^.-^olketed by IMeaer la tbe •0<«aUed 'Tropltaabeda' of flie Badkba- 
nag section (11). An identical, or at least very closely related foTtn scpms filso to 
ooour in still higher beds, as the cost (Fl. X., kig. iQi. shows. The latter u derived 
from iiie aoKsalled * Oorbis-iona ' of Qrietbaih, or IKeDet''a Sagenitea beda, nieoeod* 
ing the horizon of Spiriferina Grieabachi, likewise from the Birabanag sBctioa (If). 
The typical bivalre of the Sagnnites beds occurs, however, also below the beds with 
Spiri/eritM Qrieabaehi, at will be shown further on (of. At»imtoj^i«ra Orietbaeki). 

(a*) Firomthe Morizou of Spir\ferin» Qrittbaoh*, and the Sagtmtet bedt 
neeeediug tient' 

BrnmaiMA GnuaBAcar, nor. •(!.» PL EE.* Elga. 1— 

o 

The most abnadMit apiclei of tbe brachiopod-bearing latest boriaon of the 
trias of the Uim&layas yet known may bear tbe name of Mr. 0. Ii. Oriesbaoh, the 
Director of the Geological Survey of India, who was tbe ffcretto assign fhii form to 
ita atntigiapbioal boiiMO* and who alieady recognised that it differed from Spiri' 
finma LOtrntmiiti BtoL, for whieb Maion it was designated by bim & LUammtt^ 
w. 

Sptr^Mitm GrMbaM u a large and nmarkaUe Byirlfeiina with Tery Tariable 

development of the beak and the area of the large valve, disUnguished specially by 
its broad sinus, in which there is a single « cak median rib, to which corresponds a 
median furrow in the email Talve, and by wMeh ita median lobe lanndeied 
bipartite. 

The area, at least in tbe specimens from the Bambanag section on which opr 
desoription is based, is mostly very high (Fig. 4), hot in the same bed fliere are also 
Sfeebnena witli oowidenbly lower area (Fig. 7). The curvature of the beak 
nboTB the am is eaoddenUe in apeoimeai oE tbe lattav Jdnd, wh^e^.in 

ni 



•pedmeitt ivftb Tfliiy higfc «NB the beak b aliiuMit straight, andft tUglit enmtare 

takes place only at the apex. The lateral margins of the area are blant. On eaoh 
■ide of the. very liroad sinuB of the large Talre there are from 7 to 10 rib«, which are 
low and flat and tlie outermost of which seems more or leas to be completelj 
ohliieiaied, ao that betwren the ribs and the fluigia oC ane then lemaiiie itOl » 
•pace without ribs, or almost without them. 

The lobe of the saiall valve rises considerably above the lateral parts; its 
medlMi fiiROir hegbu onif hi a oerlein ditlaaoe ftom the vmhOh Hie sheU'Strao- 
tore is a roughly pnnctatp onf>. 

The dental plates are in the interior of the apex of the beak fused as by a 
sdloi vith the mediBii eeptum, and enly^ heeoniB free farther down ; thejr eitand 
to the wall of the shell and reach pretty far down at the enter dde of the beak, but 
not so far as the median eeptum itself (Fig>4). 

Only one SpirifeHna of the triae h kDowntomek irhwh seenietoheelosely 
related to Spiriferim Orktbachi, vis^ Spiri/erina Motcai, m., from Balia-Manden, 
in Asia Minor (Jahrb. der k. k. Boichsanst., 1892, p. 80, Tab. IV., Fig. 8). 
Though the specimens of S. Motcai, hitherto known, are imperfectly preserved, 
jet thef admit ef heioR distinguiMhed from S. Orie$baehi by the fact that the 
sinus h Tinrrowpr and sliall'-'W 'r, nr l that the median rib lyin? in it, as well ns the 
lateral ribs, are stronger ilmn lu i>. Griesbachi ; and tiie number of its Intrral riba 
it aleo ananer. Vram the Alpine tiies no tpedaa is yet known to me wliieh eoold 
be compared with these two species of Spiriferim of the Astatic triaa, 

Loealitjf oj S^riftrina 6rie*bac/ii.~ln the Bambanng seotion of the Girtlii 
Valley, near Hutoli Eneainpinf Ovound, Tny abundant in Bed No. 8, which waa 
named after tliis sjxji'Irs im tlie noriion of Spiri/erina Grietbachi. Grietibaeh'e 
Spiiiferioa Eorizon. with Spiriferiaa Lilangeoais, var.. is evidently the aiioe 
honMo. 

Bemarh* on Spirifetina Grie$la«ii,—On]j after I Lad communicated the 
remarks on the brachi' jKjds of the horizon of Sp'riferina Orieabachi to Dr. C. 
Dieaer, published in his trork, p. 26, my attention was drawn to the two species, vis., 
'^pir^er Hbeiieut and Spirifer aitivpgu$, included by F. 8toli( Zka in his (carhoai* 
ferous) Kuliua; Series C^toliczka. 1. c., p. 28, Tab, III., Figs. 1—3). Tliese tiro 
species, wtiioh were collected by Dr. Gerard in Spiti, can by no means, however, 
eTMk on tfie groand of Stolicxha's viewi^ be nKanled with certelnty as earbnni. 
forous forms ; it is, moreover, not .it all improliiMc, on acroiiiit of iljeir close 
relationship to Spiriferim Orv'*6a<jA»,that tUey also originate in triassic depoaibi 
Stolusdca alfeady knew that his 5}>iri7e^ <ifeffew was a Spirifeiinn, and Spirifer 
altii-ayuB is so closely related to the former specie.'; that it is simply to be regarded 
as a variety of Spirt fe> inn tibeiica, Stol., sp. These two presumably carboniferous 
speeiee have been figured again for oomparison with Spirtferiw Oriethaehi, on 
n. lX.»Figs. 14, 15, 1«, and I believe I flan aiBfniwith roufideric«>, after careful 
investlRalioD, thatl om una)>le to find any more e»sentiHl distinction between them 
and Spvriferitta Qrietthnthi than that the ribbing is somewhat stronger and more 
sharply marked. The outlioes which are partly diffewol^ a« a eomiiariatm of Fig, 4 
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trith Figs. 14 nnd 15, inal<rfi pvidetit, onnnot bs ngftrded M dtotlnetive, M 
they depond upon tb«» yaryiriLr bciijlit of the aroa or raidsT upon tho dojrne 
of incnrvnture of the beak, and if one compares Figure 4 {Spiriferino 
Orktbachi) with Kg. i« (5j»{fty«rimi •<'*m;«), a form with Uk«wtap 
%ery liifi;h area, one will at once apprwituo the small value of that 
distinction. There are, moreover, Bpecimeu» of H^ir^/eriaa Oiietboehi with low 
tfw wd itMOger liMMimd leak {iiig. 7) which an waroely to be iUflt{ngiii«h«d in 
tUa respect from Sj.iiifeiina tihetica (Fig. li). 

Stolio&ka also mentions a looae spedmen from the neighbourliood of Kibber, 
iD SpitL Thia ia also befon imi, but ita matrtx ta not a oarhoniferoui tiato ■« 
Stoliczka slates, but a tnarly limestone, strongly effervesoirtg with liydrochlorie 
acid, and exactly the «amo as a large speoimeo of rock ooUected by Qriosbach on 
the western slope of the Manirang Pass' in Spiti, and which oootaiiM numerouh 
apeoimensof Spiriferina of the sauio type and in tlie snin«^ stato of piOiatratlOM 
as the spoL'iuieu from Kibber. I \iouItl tlierefori' n-^anl tlu'si"- two roek-specinnens 
as coming from one and the same bed. The rock-specimen from the Manirang 
Faaa (of. GrietbMh'a QmAoff oC tlie Central Bimalayaa." p. X20) waa regarded a* 
rhtetie, and TVe are thereby reminded tliat Orie>bacli h id atn nrly couMdered the 
Uain Dolomite group as rlttetie; it bean the museum numUer II. 13. 86, and ir 
quite filled with a large 9|driferina wbioh, on a euranry O'ltnpariMm, poaieasee o 
eettftin re$embi:iiici> lu ifie liassio Rhynel'onell t autlricca, Sues$>, Imt is in fact 
completely idenlioal with Sj^ir^feriiia tibetUOf Stol., sp. The apeoimeiia flgtued 
on PI. IX., Figs. 8—13, were dariTod fiOBitlieiooBlity of the ManiruBg Pkat. I 
cflBoot of course form an opinion M to tiie atratigiaphie&l position of this rock- 
sitecinien with Si irifirina fmm the Manirans: Pns?, prohabiy found loose, but 
would it not be quite jui^titlable from all that is known concerning the distribution 
of the bnoliiopod boriwm o£ SpkiftfiiM Shvekffi to ONunto that here in the 
ifaoinncf Pnss in Spiti there is nf)thin!» more thin thti exact horizon of Spiriferina 
Qrtenbachi in the Bambanag section to be dealt with? Bat before this is decided, 
befflcefull asaamiioels retohed r«(farding the horison and hxvlHy of the 'Oar* 
honiferoua ' <S/jjr«7i?>-i«o libetica from Spiti, and tli" t-cTtinnly idi ntical iliistic 
form from tlie Manirang Pass, and from Kibbor, it will always be advisable in any 
eaae to tpparate &p<rt/Srr (IMiM from Spiriferina OrfnlbaeJUt howew slight 
ha differ nees between tike two forms may appear, considering tlie mati'rial avail- 
able. Should, however, the specific identity of both be fully establiaiied on the 
strenicih of their nccnrrence in the same beds, it would porhnpn be advisable to 
raise tho question whether the name Spiriferina Grieabachi t-hould not lie retained 
for this species, as it was flssiLfiicd to a spdcifs of v.'liicli tlii- t xact horizon wan 
determined and has even lieen applied to designate the horizon itself. The frrm.« 
S^riferimk l^t*c», and B tUhvaga, fitol., doabtful «a to their horiton. might 
tbcn be united ea nwiotlea of Spbiferinm OrinbaeU. 

' r rem tli« Icvslity Mtnimiig, Sy'ni, \\,m Ik »\»n a •inall •pMioteD rf « f»Mili>r ti^A.Hlic i!arV (ift1i><irrd 
rock, «iih lionve imprrffcllj iiTtwMi'd •|«ciu.[iiu ef* *m«>tb l'««l«ti. nbicli, iudxinu bj tli« rtiuctut* of in rbull, 
iB>Kht W idfntie.l »iib i'fr/^- B<Ml«< Ik* AlfiM lUiM.n4 drill* M>(1«c»t Mi, On«"i<s ** 
tk« blue <ri th* Msio UUiuiitrJi 
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Spiri/era Vihiana, Davidson (Qoart. Journ., 1866, Vol. XXII., p. 41, pi. 
ZXIL, II. 4), Tsrj flbxeljrralalBd to i8|pjr^«pjiia Ori«ilbaeH and 8. t^iiea may 
nUn he referred to here ; it comes from tlto ricinity of Yilii in Ea<»!imir, and ft 
regarded as oaiboaiferou*. Tlmt similar forms already occar in the devonian is 
abown in Odileirt'a work *■ Fonila iknuiiieDS da 8»nta Looia (Bipagna)'* in Ball* 
Boo. QteLd«fniiM,8a6r..ZXIT.,189^p.8l4»ga>1!al>.ZXTIII. 

Keizia ScHWAasBT, Bittn., rar. Atiatiea, nor. PI X., Pigs. 10—20. 

A &etzia from the somewhat older horizon of Halobio cOHtata hai already heen 
mentioned under the abore name (see p. 42). Bfttn* Skkuageri, var. 
Uiaiatiea, regarded as typiral, belongs to the most abundant spcoios of tba lioriton. 
of Spiriferina Grif ifhueli. Tt is piTliaps. ftt least in the Bamhana"^ section, more 
abundant than Spiriferim Qrif$baehi itself, but is less striking on account of ita 
amaller aba. I hare mnre iban 20 apaaimaoa befora ma wUob wara get from ilia 
few frfip;meiits of ttu; SpirifcriiKi rock brought home by Diener. Tlioy slio'iv all 
Stages of growth, and their length variaa from 2*5 mm. up to 13 mm., and eren 
BKMre. Thej aia distina^lted from die aomewhat oldar form of the * Daonella 
beds ' and from the R. fa$to»a of the Europaan Daobsteinkalk, by a consKuitly 
Jai(|ar nnmbar oE iibi» as alraadj menttooad above (p. 43). Already in tha 
amalkit iadtrilaala five lataml rifaa «w to ba reoogniaed od aaeb nda of tba amaU 
TalTC^avduiliii^ spacimsoa tlwfe ate always six present. For the rest they 
completely agree with the (ijiper triassic forms of this typo. Most of ihc kr^^or 
forms &ru of considerrble IhickneKi, and they may therefore he regarded as fuii grown. 
A certain variability in the ootline, oharaotaristio also of this specie*, la yvij wall 
shown in the illnjitnv'i' ns, Fiy:^. IS, 19, 20. This rariahility does nnt overstep 
certain limits, as it is also known to be the case in other triassio specios of this 
gennt. Somefhlng hat abaady baan a^ aibant its falallonahip with Envopeaa 
fonns (p. 44) . 

Xoca/tfy.— Not rare in the beds with Spiriferina Qrieabachi, m., of tha 
Bambanag seetion in tba Oirtbi Valley. Bdatad or identioal fonna nam to ha 
quito generally distributed in the group of beds, chiefly marly, betVMA tha 
Muaohalkalk and the Main Dolomite horiaon of tba Himilajan triaa. 



As a third abuudaul and characteristic species in the beds with Spityerim* 
OrieAaeH may be raentioaed Spirigetv JHmMri, a fom wbfdi ia dtotinguMttd 
by a certain strllcingly characterktic habit from the above-mentioned species of 
Spirigara from the older triaasio fomiaUoix of tha HiauUayaa, wbiob appear ao 
TBgna and midafinad. This form ia alao hafbira m^ in (he dilfennt ab^"* ^ 
growth ; the amallawt forms scaroaly meaaoziiig 8 mm. in length, wbila tba largaat 
icaoh a laogtb of move than 1& mm. Bma tlia amaUait individaalaaiv ivj stikins 



SnKuma. Dnmv. bot. ap., PL X., figs. 1—14. 
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fbrms ^th a distinct locgitudinnl furrow ia the middle of the large, as well M 
io tbnt of the sm&ll, valre. Within the spaoe of 6 mm. the median furrow of the 
■mall valve dies out, while tbftt of tlie largt; Talre develops into a median sinne 
which widens and drepeos cootinuously, and, in the lar^; -s? sppcinifin finally forma 
a triiinguinr frontal tou(;ue, det'pened in the centre, to which, on the small valre, a 
Biednn kibe eomtpondt, to that ia these lerfest forms the lii^ valre leteiat iti 
oriirin il bipnrtite chinetfr, wliilrj ttm small V'lUe i;ruiliiH!ly assumei a distinct 
tri{)nrtite shape, by vi hioh the median furrow of its ambooal portion gsuerjilly 
lenraiDB quite diatiDotty pfceerved. Tiie devdopmeat of the eztenul form of the ahell 
it thus in Spirigera Dieneri very similar to tliat of Spin<jera eurycolpa, m., from 
the Alfiiuo Dacbsleinkalk (AblModL d. geol. Ueiohsanst., XIY, p. 273| 
Fl. XXIX., Figs. 7 — 14). It is almost superfl uous to remark that Spirigera Dieneri 
also possesses a vtry consid^rriblr' variability; there being among specimens of equal 
size, it.ciiiiliii^ tlio most abundant type, 8tiikin?!y narrow (Fig. B), tis well as 
strikingly wide forms (Fig. 8). Thei>e variations do not liowerer extend to & greater 
degree then one ie eoeiMtomed to meet with in lelatei fome (fior extiii|ile in the 
abimdftnt Spirifem Sirnhman^ri. Stit s;*, of the Nocie Bhllstettlimeetoiie I AbbBDdL 
d. geol. fieich»»nst., XIV., PI. XV). 

The shell of Spirigerm JHaneri is rather thin, and most speehnens tm for the 
L' ' L r [i&rt preserved as oasts. Only the umbo of clio smaW valves, and the sides of 
the beak are thicker-shelled. In this respect S. Jitemri is thus united with the 
older S. StolicMkai, with which it has elso in common strong dental plates in the 
healc extsncliBg to the shell- wall. Spirigera Dieneri tito possesses haplosplre spiral 
conps; it Consequently belongs to thf true Sijiri^ara species. Forms witli diplo- 
spire structure are not yet known among the few species hitherto described of Spiri- 
gen of the Himehijaa triae. 

From the above-mcntionod .Spirigera euryeolpa, m., of tlic European Baoh* 
steinkalk, Sjpirigera Dieneri is distinguished not only by its much smaller siae. bat 
also by the qinoher disappeemnoe of the mediae famnr in its loill valve with 
increasing growth ; the two species are by no means closely related to eaoh other. 
Tbe same may be affirmed with regard to Spirigen f^kyrhyneha, m., of the Hall* 
•tatt limestmie, which may, moreover, probably be reohoned as belonging to tlie 
diplospire group or sub-genus Fexidella. m. This species isalso wanting in the much* 
deepenfd "iitiHs of the large v-i'vc, rtvI t hr* tnedian lobe of the small valve is only 
indicated near the front murgiu, &o ttiat the smaii valve does not appear to have 
■ueh a dbtinotly tripartite obaraeteraa that ef S* JHtmifi. On the other hand 
S. Die^vri seems to apjirri-ich very closely to (he palaeoioic forms (carbnnifetoils) o4 
Spirigera of the sub>genus SemJnula (^. tubtilita. Hall. S. Irinuclea, Ball). 

Xeealtfy«- Not rare in iiie horiaon of d^jp^sriM OfiastaeM in tbe Bam- 
bsnag SBctiDii, naar Martoli Baaamping Gnmnd in -the Guthl Tall^. 

AurHicxmA, sp. Fl. X., Fig. 16. 
A minute shell whi«h certainly belongs to a species of the genus Amjihiclins ; 
it has the unde&ned form of A. ZuateMt*, or A. atutriaea, m. It repr^ut^, at 
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present, the onlj form of tills ganiM vhlotl fs vet knowa from non^SulOiMU 

trinKsic dcpnsiU, I hnvi^. latc-ly hiul oocn.siou to descrilif! an Ani|ihiolinodonta from 
tlie trias of Bnlia Maaden in Asia Minor (Jahrb. d. geol. Keichxnnst , 1895, p. )lu'2). 
AVhen one rtiUeots how little we knew, and that not very loni{ ago, about the apet-U'S 
of AmpkiioUna, m generall7 dbtfibated in tb« Alpiiw triM (af. AI>1i*imU. d. graL 
ReicIisr.TiSt , Hniid XIV), one may he allowed, at the first diBi-orerv of nn Amphi- 
clina in the nppr trias of tbe Himilayas to indulgn in the bope that thrae 
iatignifteant but interoiiting bnohibpoda maj alra be foond thnrc more Kbundantiy. 

LccaWy. t)io hvit wlUk S^irfferiaa Orit^htia tb« BambaiMg teetkiii 
of tbe Girtlii Volley. 

R1IVNCIIONKI.I-A BAMliASAGK.sSIa, DOT. sp., PI. IX., Fi'J 1*5. 

A Rliynohonella from the Haurrites bedfs of tiie Bambanag section has nlnady 
been demibcd ebove an iBiyiwikoMeito San^miuigtiitk, (p. 41). A lorm dme^ 
rclntpd to it, wliinli ma? well he rccrardrd na ipecifically identical, taking into 
, accoant tiie poorness of the material at hand, is repreitaoted by thiee apocimeus, alto 
from tbe lomewbat yomijirer bed* vitb Spir^erlitm OHaibaeki in tbe Bambanag age* 
tion. Tlifi HprcitniTi fiL'urod (PI. IX., Fiir. IS) is disf iiiv'u!sli<ir| from the single form 
from the Haueritcs beds (Fl. V III., Fig. 4} only by a ribbing b^inning aomevbat 
aMitv tbe imiboiiea, and by a oyminfltrioal frontal area, to whoaa elevated part tba 
five middle ones of fhe 14 to 16 ribs of the small valve belong. 

In tide mpedmen, hovever, one akle (the right aide)t aain the sppcimi n from 
tbe Haneritea beda, is in tbe front view, so to speak, aomewltat aborted, and here, 
aa tberoi a rib )a inaeried at a di^tanoe from the umbo on thi« side. One of the 
two othpr specimens from tlm beds of Spirifcrim Orienbacfii ;iIso pns!!e<isf.8 an 
asymmetrical frontal area axactiy like the dgurud specimen from the Umieritea 
bedi. Tbe laat speoimeo ia afiain a aymmetrleal one, nritb aix rib* in tbe middle of 
the eleTatfid fronUil nrea. The book is a short, pointed, Rhvnchonflln hralc, with 
delicat« dental plates, extending to tbe wall of the ahelL Aa to the mutual 
relnlfonRblp of tbe apede*! mention baa alieady been made (p. 46). Forma, 
also symmetrical, of Bhynchonella levantina, m., Uicrc n fi rred to, are distinsuii'hHd 
from tho Indian apeoiea by ronaiderably smaller width. The symmetrical form of 
Bki^nointuitn SamboMagetuSa, on tbe otber hand. Tiddly leealle Mfn^muUa 
jVetitsf'H of flic Aljiine M usrheUalk, trbkli bowevw, ebom aatnager ribbing 
arising from the umbonea tbemaelv^. 

JtoeaUtjf.—fa. tbe beda wiA Spiri/erina OrkttaeU in tbe Bambanag section 
nftiieQlttliiVBller. 

BnTXCHONBLLA llATlTOLrANA, Wit. Bp., PI. IX., Hg: Vf, 

A einglp specimen of a Rhyncbonella, tmfortunately badly preserved, r.f the 
remarkable winged type of the Alpine Muacbclkalk species, IthsnohomeUa cioida, 
m., and JS. •eHlMM^ m. (AbhandL d. b. k.feoi Bekbrniiai, XXV„ IP^ 10^ dH. 
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The large valve of tbis apecies poswssea two ouddle ribs and four or five lateral 
ribs wliich are vory tXae vk the apex of the beak whenoe thej ariae. The mediati 
lobe of the small raWe must therefore have had three ribs. The middle ribs as 
well as the lateral ones origioate at tbe b^k. Tbey are not, ao to speak, excluded 
from the back of tbc beak by the onioo of tho inner lateral ribs above the median 
aimia. Id oonnectioa with this the median sinus of the large valvo in JR. 
Marloliana is only indicated near the lunlio liy a sliijlit dcjircssiou, and tlio profile 
oontour runs from the beak up to tbis in a strongly convex arcb, while in the 
Mosdielkalk apeolea meniioQed abotie the mediaa depimioii of the large valve 
btgins quite near the bf.ik. Tliis dfTerence is not clearly enough defined in the 
illustration (Fig. 17). 'i'bo lateral parts of the valve are in the same manaer 
widened Into wing-like f oniis, and thinned out, m in Bkffnehontlla eeUfoiw. The 
beak is, in connection with tho outer cantnur of its luodiau line, somtuvhat curved 
forward. Ihe present description of this single fragment sulllcos at tho same time 
to permit of its dinlmilarity to the AlpiniB Uuehelkalk epeoiea with whioli ft haa 
been oompand eoming into prominenc«> A epoeiei of fbia type ia not yet known 
to me from the upper Alpine tries. 

Locality. —In the beds with Spbriferina OrieabaeH of the Bambanag section, 
near the Uarteli Ueadowa in the GiriJii Valley. 



AuLAcoruvius Jouauknsis, nov. sp., PI. TX., Fiers, I'J, 2<\ 

An Aulacotkyrit Hilan^/eiitit of a very indefinite shape^ from the borizon of 
J)«0N«n0 JediM. has been deaoribed above (p. 80). In tile beds inXh Spiri/erttM 
Orieiibachi a very similar species oocoiki whkh call only be dtitingpiiahed from the 
older speeies by unimportant features. 

The oval shell of this younger species, inolined to be somewhat pentagonal in 
shape, seems to possess a finely p mn a t a t e ahell-structure. and while the median septum 
of Auhtcothyrit yUangentit appears as a strong, thick, but somewhat imlistinetlv 
defined streak, in Aulaaothyria Joharenait it is, for an equal length, a very Une but 
estiemely diatinot, dark line. This septum, as well as the slightly divagent dental 
plates in the beak pstondin;: to the slioU-wall, indicate also that this form is, in 
spite of its little characteristic shape, a true Aulaoothyris. Its beak is small, de- 
pressed, and only slightly hoUowed out noder its loanded htanl margbia. The 
surface is smooth ; coarse concentric slriaj of c?rowth, which occvir in nc.-irly all 
specimens of AulacothgrU Nikutgetuit are wanting in this species. Traces of very 
fine atrim of growth appear only here atnd there (tliese have been r^reseoted n 
little tso eoai^e in the illustration). Otherwise this species stands, as already stated, 
vnry near tho older Aulaeothyrit NilangentU, and is distinguished also Jn • 
similar manner to this from the known species of the Alpine trias. 

Zeeeff/y. — ^lo a few specimens from the bods with Spir'ferina Orieib«M of the 
Bambanag. seeUon, near Mactoli EacampiBg Qiound in the (j&thi Vallegr. 
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Gawiavcu^ nruauiUt nor. tp., HI. VULt Fig. 10. 

A very elegant small Ca^ianplla of a brond shipeand with a moderately in Qat«d 
left vaive, the only valve known. It belongs to the forms with fine ndial ribbing. 
TbB oantral iiifl»tion ot the sliall la biQadly-rounded sod bewt poaterioriy, in the 
ttme position as in the St. Cassain spf-cies C. tnnuislrid, a single remarkable 
•lender ndial xib» a kind of keel. Horaoror, the entire central inflation in front of 
iliia kodf aa alao the slope of the aboU behind the ke«l up to the aaddl«.lika 
de|)iraad.0li in irant of the weakly-dereloped posterior wing, is oorered with numer* 
om vnry f5iif« radial ribs, which are about 15 or more in number, in front of the keel, 
and about tiie tsume number behind the k«cl. The small ribs situated in front of 
tbe kad an Taiy faeUj developed and diiTer little from eaoh other in strength ; in 
some speoimens the most ant^i-rior ^rowp of tboso is a little more strongly raised, while 
the succeeding ones become weaker, so that here and there in the middle of the 
ahell, In Ihefinnlof the keeMike rib, a vary digbt ladial dep wat ion ia f«niwd« 
wbioli bffwmps only prprpptible through the propction of the Tccel-liVi^ rib. Tlie 
small ribs behind the latter are more crowded and somewhat atronger than those in 
front of this prineipal rib, especiaUy the libaneamt to the ked being generaUy 
the strongest in the whole shell, tlioui^h they do not attain to the strength of the 
koel-like hb. In a few individuals a differentiation makos itself apfarent among 
them, for ihflae lying immediately above the poatnior slope appeir the strong<iat. 

In the best preserved specimens three weak ribs succeed behind the keel, and 
after these two nmarkably strong ones, which enclose a thin interrening rib and 
ooffie next to the keel in point of strength. This differentiation of the posterior 
ribs is less btrikinj; iu the iriimining specimen* before me, but it always exilta. 
Tho pof.tcrior wint; is only free from ribs at its narrow border, while on the more 
strongly detinad anterior wing, which, however, is not well preserved in any of the 
specimens, the atriatlon of growth seems to predominate over the ribbing. It ia 
true the striation of growth is, over thi' rr«(t of the shell, everywhere distinct, but not 
BO strongly developed as to produce an actual reticulation of the surfooe. The 
ladiil striation, howerev weak it fa in itaelf, pmdomtnates. One ooidd most pro- 
perly speak of a net-lilce sculpture on this posterior slope of the sliell, where the 
striation of growth also becomes sooxewhat stronger. Cattianella pulchella is 
evideatly a apeeiea doaely idsted to CattUmdkt spwCoao, Mer., from the Eflasen 
beds of tlie Alps, and may perhaps bo regarded as the precursor of that species, 
which scarcely possesses nearer relationship among the older Alpine speoies of 
Osasianella. Bot, apart from the very different size of the two species, the ked* 
like rib would never stand out in so remarkable a manner in C. speeiota; men- 
oreTi the posterior wing of the EGesen species is almost quite free from ribs. 

XluMtif. — In the beds with Spiriferina Grietbaoki of the Bambanag section 
in the Girthi Valley. From the rock speoimens brought home by Dioieri fear 
ape dm e D B, left valves tliroui?'! n*, could be obtained. Bight valves oven ot the 
moat abundant species ui Ca^iitaueiia of the Alpine trias are, as is known, very 
imiy found. 
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Xnu ODiuoirnut mt. tp* FL JL, Tig. S6. 

A small neat species, narrower and perhsps also a morp ol)lii|ue tLnu tho 

two forms illustiated oa Pi VII^ Big. 20 and PL VXII., Pig. 11, derived from older 
bedi. The nifM« hmn about 16 rUn, vhioh do not extend to tbe anterior, steeply 
•loping somewhat hollowed portion of the shell, while towards the posterior they die 
out without previously becoming much weaker and leave a narrow space along the 
binge-margin free. They ara simple, broadly rounded or flattened, not roof-shaped, 
■apuntod bf Internb vbioh are narrower than the ribs themselves. The strise of 
growth Off! soarcply porceptiblo. Tho and rior ear is diiitrnctly tltvelopt'd, wliile the 
posterior forms a kind of wiug vvliick ia almost as steeply sloping as the anterioi- 
pftft of tbe ahelL 

This small speoies seems also to be a strags^ler of the Striata-group of tho 
MuMshellcalk ; it is diatingoisbed from oertaia forms of tbe Alpine trias (tf.y., L, 
Wlm, m., from tiio Brfno limaitoiMi L. ptttMa fram HIm Osidita beds) hj lU 
narrower ii 1 1 ^ as well as by its low saoMiaiu libt, whisk quinUjdia out towirdl 
tha posterior part of tbe abeU. 

IamM^,— FiOdi tbe bed* wttb SpiriftrtM OrMbadU of tbe Bainbanflg seo* 
tioD in tho Qiithi nllaf , in. two iolembljr wiell jmtunA. yttwL, 

Pkcteh BiFOKMATOS, nov. sp., PI. X., Figs. 23, 24. 

A small I'ecten with ijaite pecniiar sculpture. The surface- i.s rilili-jii, the ribs 
are arranged in bundles, that is they arise out of a three- to four-fold division, from 
a few (0>1O) prineipat ribt, is that at the margin of the valvat 80 ribs can be 
oountal, of which the miildle ones are mostly arranged r^ularly in hundlfjs of 
four, the lateral oaea. however, being less regularly grouped. Tho posterior part of 
tbe shell, tbe steep slope towards the acareely dlttinetly defined poaterior ear, is 

difTnreiitly ornatnentt^d, fur from tho last strong radial rib radiatr's a weak rihljin::; 
or atriation towards the posterior margin in the manner of a quill with feathers on 
oae aide. Thii ribbing variea in atrength in different indirldnals, in some it being 
onlj very faint, indicated as a kind of irregular wrinkling, in others more regular, 
stronger, and even deepening towards the margin. Here and there it is even inter- 
rupted by traces o( a radial fbnowing. The byssal ear of the right Talves ia like- 
wise radially ribbed. The above remarks are applicable in the first place to tho 
right valye. The left valve forms in its sculpture tho 'negative,' so to speak, of 
the right valve, for, white in the right valve tho furrowing dominates every- 
thing, the libt wpnHint the more conspiououa element in the left. There are thus 
in the right valire bundles of riijs bctwoi-n the strong furrows; in the Mt vaire, 
however, between the principal ribs there arc furrows subdivided by secondary ribs. 
The tsolptiire of the f%ht vmtn appetie Iherefore deepened or grooved* that of the 
left valvo raised. The entire inflation of tho left valve is also somewhat stronger 
than that of the right valve, so that in this species the lower and upper valves are 
BMf kedly diliaMitt This diatiaotioii kowovw ie iui£arfaniatalr not eulBoieutlf ex- 
pieMdiniheiUiutratiaiiof this ■pwdoni tbe dgnre of the left taItb (24) mors 
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specially leaving much to be desired. Tbe sculpture of the left Tahe re«embleH 
indeMl retj cloaaly that of tbe left nltn of P«cleM imttrmptut HgtmA be>id« it 

(Pig. 22). The strong radinl ribliing of tlieantworearisalsonotsiifllciently indioated 
in Fig. 24. The atiko of growth in Fecten bi/ormattu are only slightly marked. 

I know of BO Bp«oiea wbioh ooold be oompered in the peouliar eoolptare of 
tiw shell with the form liL-re describeJ, which se>'ms duly to attain a vr ry small size. 

JiQcality. — Appaicatly not rare in the beds with Spirtferiua Orietbachi, of 
the Bambanag section, for seven, mostly fragmentary separate Talvea, among which 
both Talves aro lepfanntedt were obtuoed fnm tlis ioak'«peciDeiM broo^t home 
by Pinner. 

pKcitN iNihKEumjs, nor, sp,, PI. X., Fig. 22. 

With Pecien bijormattn occurs a seooad larger species of Fecten* of whiob, 
bowoTer, only a single parti illy {ireserredTalvo (apparently the left) U ftTBilable, 
which possesses a ribbing quite similar to that of the left valve of P. bi/ormolua, 
that Is, a number of skatli r principal ribs, in the intervals of which spvcivil 
systems of liner auo<!S$ory ribi are inserted ; the ilao transverse Btriatiuii, however, 
of the poiteeior portion of the ehell ii wanting in tbis butter speeies, and oho the 
two cars are almost equally strongly deGned, and apparently smooth or irithout ribs. 
The place where the shell merges into the ears is m«i'ked on each sido by narrow 
buteteep, ebneet ftanrow-like, deefMoed dojpee. The flgnrad totm posNaiee a 

striking inforruption of growth in the middle of iha shell, hevond which the 
ribbing cerbaiitly ooatinues, but is considerably weaker ; the coatrast« however, is 
too strongly oxpresnd in the illiutmtioB. 

The 8pecie» lecalls Peden Landranu$, m., from the Alpine trias (Abhandl. d. 
geol. B«ichaanat., XVIII., Heft I., p. 10% Pi. 19, Cig. 21) without, howerer, being 
identical with it. 

XoM^iVy.— Oolleoted by DiflDer in the hedi with ^K^iw <7ri^f&avM in 
the Bembooag aactioii. 

ANOiJOKTOi'MOBA' Gai£8BACBi, uoT. sp., PI. VIII., Figs. 14, 15, 16. 

This bhell, very similar iu f;iot to tbe greatly leugthened form of the genna 
G<modon/ Sohafb. {Schafhautiia, Uoasm., Gorbis, auot.), widely distributed 
in fhe Alpuie tiiea^ deporita, piovea, by its thin abell and farther on aeeoont of 
the want of toetli, the non-existence of a pallial sinus, and its non-gapiiie; shell, as 
mosl probably belonging to that group of forma to which has been applied hithert^i 
^ geneiio name Anoph)phoi% Bandb^ wUeh haa however been feeently replaced 
by IC CoBBmaan \if Uie tenn Anodontophera. 

' Aaoiomnp jcra IB prapwii bv M. ' -' i ii io hin lUrno critiqiu de Pklfoaal^pib Mlbft AtlSU VtUt SB » 

> aIm OoDodon, t'libafh., b«toogi, HMBiiag ts QsHWHS, l» fwconpM BMHi. U» pt fm m, m iM 
■bsft, tk« ■•iiiirii Una fl« lMt faM t l i fc 
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This tolerably large biralve is before me both as sbelU aud as casts, and 
appears not to be nure in the oppermoit marly layers of the aerieg of bedi demloped 
between the Muschelkalk and tbe Maia Dolomite, which wem &tnSott 
formerly designated by Griesbach as tbe Corbis beds, because the form yfna first 
determined as Corbti Mellingii, Hauer, rar., wbich seems to be vorj 
intelligible from what has just been said. Other spocimena from Oriesbaeh'a 
folleollous bi'Ar, linwevor, th.; do^iijarttion ' Aiioplojiliora Fassrrnsis, 'Wissrn., 
spec.,' wbich comes already very near tUe true relationship, for among tbe 
•peoies of AnadontophtHta (Anoplophon) of tbe Snanptm triaa tbii T«ry| apeoiea 
stands doubtless nearest to thr^ spcnicsundnrflpscription. AcmrcHnrr to Dr. DIcnoi 's 
oolleetaooi A. Orieibachi oocura also already lo\ror down in the ' Tropitea beds,' 
tncl Menu alao not to be abaent in the beds iri^ Spuyirina Ortei6Mkt. 

The sppcimons from the blaolc limestones of the ' Tropitos lii.'ils ' are preserved 
with their test (Figs, li, 15.). This is very thin in proportion to the sixe of the 
abell, and oorered with namerons floe sad dtstinet atrias of iprowtli, wbich beeoine 
crowded and stronger towards the pallial margin, and aro sometimes accompanied 
by a few stronger interruptions of growtb. A radial sculpture does not exist. 
The outline, a litUe aab^ngular, is very well rendered in the illustrations ; the 
umbo projects pretty considerably, without being particularly strong ; it ie only 
shifted from the middle toward?! the .inff!nnr, or is :iliuost medianly situnted ; its 
inourrature towards tbe anterior is incoosiderabio ; a distinctly defined lunule is 
wantiDg'. The nmbonei might (ooeh one another, aa there remafau only n rery 
slight interval between them in tbe casts. The {<^i i?, moreover, only fhin near the 
nmbooes, and a alight filing (Fig. 15) was suffidont to prove that a strong hinge- 
plate vith tooth etraoture did not eziat. 

The smooth casts of this sp 'cies from the marly livers of the younger Sageni- 
tes beds (Pig. 16), whioh, towards the palhal margin, mostly show some stioog 
oonoentrte ttudolatione, also pvove the aoB^atenoe of a hinge and aha famish 
eridence that tbo shell nowhere gaped. The moacular impnadona ara tolambly 
distinct for the thin shell ; a paliial sinos is not perceptible. 

As already mentioned, the lower triassic Jnodonlophora {Amyplophora) 
Jbaanalt, HVisam., tpb, 1« tbe only species with which Jnodontophora OrieiimM 
sbows any •»reat resemblance, but it must, here bo poiuted out that the lovev triaasie 
speoies of 0. W, Qtimbel is also recorded and figured from Spiti. 

LoeOify Jm»imil^linra ffriMuMM.— Sevwal aipedneoe collaoted by 
IMener from the ' Tropites beda ' of the Bambaaag aeatloD* beaidaa Hm aenvH' 
«oefoy desoribed above. 

AnnnqneeHooahlespedmenlnDieiier'aoaUeotioiiaiadaaigBated aa alao being 
derireJ from tlie ' Braobiopod beds' (i**.! tbe boda With Sptri/eriHo efieOaoM) of 
tbe Slialshal section. 

Uoat abvaibntly peiluips in Dfener'a atill younger * Sagenitea bade,* in the 
seotioa of the Sbalsbal ClifiFs, where this speoies was first found by Qriesbach. It 
also porsemes a certain vortical distribution in the upper layers of the marly series 
of beds among the Main Dolomite equivalents. This distribution seems also to be 
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flomnun to wrad otiw qpsmi dt tnftlvw andlmobiopods (e.g., Lima AmvHMifo* 
Xeftia atiotiea, RhyiMAon$U» BambattagentU), judging hj their asBociation. 

Jlmtutrkt. — ^The few other biTalves occurring in the Sagenitet beds, be«ide« 
the ftbove (a Binooth Pecten, a finely ribbed lima, etc.,) are represented by 
apecimena M» iupeiifeatl/ praMrved tiuit m muat aMus frani a donr inquby 
of them* 

(b) Speoiet from the Upper Divition of the vpper triattio DepoeU* tf ikt 
JSmmUajtm {from the J)<^emU9i and M0gaiodont«-b*aritig JLtmettoma.) 



Among tho few species of Megalodon lying before me from the uppermost 
trias of the Him&lay aa there is one speoimea espeoially noteworthy ; it is for the 
most put » «Mt with &m vobo of the right rtlrt putloulsriy well-pmerr«d. 
Farts of the umbont^, together with the Tory thiok-sholK-fl jKirtioiis, lying in front 
of and between the ambone^, as9 alao preaent aa test. As the rock, a gray triable 
dolomite, waa Tory easily remnred lioni the lunolar eavity, and thenby it aeeo 
that the fngmants of the two valvos were separated by a layer o( look panelxating 
between them, an attempt was made to isolate the two hinga^ and thi« succeeded 
surprisingly well. It is true that the points and edges of the hinge-ieoth on the 
T^t aide remained adhaNnt to tho loA of the opporfte lida, and on aoeoaat ot 
their brittle, crystalHnR condition could not be freed from it, but after ther had 
been completely remored a plaster oast of the right hinge waa taken from the 
iiioaU thna obt^ned. The ozporareof tho hiage of tho loft valve^ hidden by a thin 
dolomite coating, was Mi ru made, and its unoommonlyUg'handaente toeUi woo 
found to be pMaerred in the moct complete manner. 

The teeth of fbo left valve afathno in nnmber. fNioy ran almoat panllel Id 
one another as remarkably high and acute ridges (Fig. 1 c (left) 1 d), which leave 
very deep furrows between th«m. The two anterior teeth (Fig. 1 d is viewed from 
the iuQule) are aUnost cqnaliy high, and stand near each other, while tlie hind* 
moit (oothi whkh ii at the game time the low^ and shortest, leaves a lai^ spooa 
between itself and the preceding one. Thf; ed^res of these hini^c-tecth are ^barp, 
almost cutting; their greatest height is inclined towards the umbo, and from 
tttenoe they rapidly slope towaido the anterior, that is, the npper hlngo>eontoar ; 

the foremost ia h.;nt into an angle at its highest point with a tendency of it3 odg« 
to become double. Ail the three teeth agree in being gradually curved in their 
03one ontwaids and towaids the anterior. The posteriorly lying portion of the 
thick but narrow hinge-plate, which is remarkably extended in the dirixHion of the 
height (it — the binge-plate —is perfectly preserred in the region of the teeth, also in 
its inner side), is almost compietely level, and only towards it^ anterior margin 
■ome fo)d«like indUtinot elevatioBS are visible whieh mn almost parallel to tlie 
upper, anterior parts of the dentition. Immediately haclcwards from (he hinder hinge- 
tooth runs a flat farrow which cannot be regarded aa a tooth-groove, as in the right 
binge aeaioeiy any penepttblo rfdga eonaipoBda to il^ so that here tlie groove ftir 
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iha third, left tooth, ia aotuallj bolbwed out of the hioge-plate. In front of tbe third 
tooOi of tbe left Tdf« fbere Use a rery large, wide end deep to&Hh-gioow iot fhe 
hindmost tooth of the tight Talro, whose point inserts itself immediately in front 
of the point of the third left tooth, into the deepest cavity of this la^ tooth* 
grooTo (in a position which is faithfully rendered in tbe illustration), while the 
groove Itself, gradually flattening, r< ncbes the anterior margin of the hinge-plate. 
Tt) the lower, that is, posterior part of this groore, which likewise bocomos shallower 
and at the same time narrower, indistinct secondary ridges are pecoeptible at its 
baee. Hie gNOTing belveen tbe two eaterfoir ieelb of Uw Ml ttltw, ho««?«f 
narrow and deep it may appnar in oonseqnmoi^ of the hei£;lit of tliesc teeth, does 
not out with its base into the body ot the hinge-plate itself, as the posterior tootli- 
grooredoeak It ia onlf tbe ease agaia with tto anterior biage-giooTe^ lylag fn 

front of the forenii^st tootli. It is nt least as deep as tlie posterior gn«)ve, but it 
oould not be oorapietely laid bare on account of the very brittle condition of the 
ahell at this placo, if the speeloMB had to be pnaanad. 

We have thus to indicate as elements of tbe left valve, tinea teeth and a groove 
lying m front of eacli tooth ; the middle one of these grooves, which is hollowed out 
between the two narrow and high auterior teeth, does not sink into the mass 4f the 
hinge-pUte, as is the case with the anterior and poatarior tooth*groovea. To thsae 
two flfop or jtrincipiil tooth- grooves of the left valro correspond the two chief teeth of 
the right valve, which arc much less trenchant, acute and high, but are broader and 
men aMHsiTiely^devdoped tiiaa thoee of the left valve, and whieh leava betwaeii them 
an enormou«ly wide and deeply hoUowed-out space, which represents the common 
liiage*gioove for the two anterior knife-like teeth of the left valve^ which in a 
eertain degree fit, aa a dooUa'toofli eleft by a median groove, into tUa wide 
cavitv, in \rl)ich, besides a great number of secondary tooth-ridgeB, thnso deepest 
hollows, which correapond to the highest points of the teeth on the left sidoi are 
veiy diitinotly marked. These oonditions an very oorreotly rendeaed ia the diawing. 
To fba two anterior sharp tooth'iidgat, or kaiie-like teeth of tbe left valve, thus 
oorresponds actually jv vi^ry large common groove, in the hin^ of the right velvet 
As a 8 ub'di vision occui's ui this groore through the rising of low iecocdary tooth* 
ledgea, ao fho poatader tenth of the lil^t valve dividea lowBxda the insid*% and the 
ridge of the anterior tooth of this raWe gives off (towards the anterior and below) 
to distinct, lower, accessory ridges. Throogh the tendency of tbe hioge-teetli to 
daava aad talndlvide^ the davelopaieat of tbe two nanow and ahaip kniMilM 
teeth of the left valve ia perhips to be explained in this specif. The furroW 
between these two teeth, however narrow and deep it h, nnvertheless does not cut 
into the bodj of the hinge-plate, aa n tme hinge-groove ought to, and to wbieh no 
r^l hinge-tooth of thndj^vtlreflam^nds, while tbe two knife-like teeth separated 
by it only possess a eommon hinge-groove in the right valve. To this wide and 
deep tooth-groove an enormous binge-tooth of the left valve ought to eoneapood ; 
instead of this the two anterior knife-like taBtha|ipaar, whieh bj agrcat economyol 
ihell-niaterial nught perhaps perform the same service even in a superior degrco. 

Tbe question now arises whether this unusual hinge-structure occurring U 
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Megnlodon euUr^tnt c^n be brought iato harmony with that of the cemaioizig 
species of Megalodoa kii(nni« is the liiit pUoe^ with the oppef tttudo tpeote of tiie 
Alps. Tills questiou caa be ImilMdiRtely answered in the affirmative on the basis of 
comparison ^vith the original ipeoimens of the south Alpine forms, viz., Megalodon 
'£qfa»<B, and M. Dameti, described by B. HoBrnes (Denkschrift. der Wiener kais. 
Akad. d. Wttfensob., 10 Band, 1880) . 

The flcrrccmcnt of thn hinge-elements in these south illpine species of Urg- 
alodoa with those of M. cuUri<ien$ Ls, in spito of their very different appearance 
•t fltsts^it, vwrjoODpfete, 80 that there can be no doubt as to the perfoai 
analogy of thn strufture of the hin^o in all theio species. A cumpariaon may 
c»lpeoially be made with the illustrations of H. JIcDmea (Tab. II., Fig. 2 d, e; Tab. 
til, Pig. Im, b; 2b, b). Ihese souili Alpiie mMdmeoi show tiM foUmring 
Iil!iL;i>strartUL- Ii» the loft valve a p isterior, rather fncbly developed hinge-tooth, 
to which a posterior groove, only slightly ezoavated, corresponds in the right valve : 
IB firont in th« left tbIvo a deep and ntlier wide gnon tm the strong postorior 
tooth of the right valve seouis to ho often longitudinally furrowed in the centre. 
In front of this principal tootb of the right valve Hr^ a remarkable tooth-groove of 
extraordinary breadth, which Is fery charaoteristic, ebpecially in the specimen. Tab. 
n., I'ig. 2o. To this groove corresponds in the left tiItb the entire hinge«aroa 
between the two tooth -2;nov^!s of thh valre, wliicli area comisis in several forms of 
a distinct posterior tooth ledge and of an anterior tooth protuberance, which are 
separated from eaeli oUier by % furrow which doee not cut into tbe body of ths 
hingc-plit'^ 1^. ITocrnps only takes the anterior protahfrnncn for n hins^c-tooth ; 
in hia origioal figures (Tab. II., Fig. 2, and Tab. IIL, Fig, 3) the posterior ledge of 
tbu hiiifiie^iea is, iMwover, as strongly raised, or perhaps still more strongly (IIL, 8) 

raisod tlian f pijst<-'r*Mr liiai;e-tooth of t]\■^ sMiiie valve ; tliis may, thereforf, in cooneo* 
tion with tho tooth protuberanoo lying before it, certainly be regarded as a doable 
tootb, or more eoneotly as a bifid tooth, whioh, from its porition, completely ooann- 
sponds to the two knife-like teeth of the left valve of Megalodon cultriden$ and fits 
exactly like this into a oommon large tooth<groove of the right valve. In front of 
this anterior tooth«strae(UTe of flie left valve there is besides the anterior tooth-groore 
of this valv, wliicli is drsdned to roceivo tlie anterior stMHSg tOOth protuberance of 
tliu riu'lit v.'ilvi>. The similarity of the liinf;o-fortnriti!>n liffvvccn Merfa^o<lon Tqfunx, 
and Megalodon Dameti, B. litBrn., on tbo ono liaua aua Megalodon cuitrident, nov, 
tf^ <» the other, is therefore eo far-naohlng Oat their dilbraiofla most be oonflned 
to the more or less strons' developfmnnt of the sopnrate hin^e-elements. These 
forms, it ia true, represent extremes in this respect, for tbe tooth-structure in the 
two Alpine speoies. eompaied with that of the Aatatio fona, appean aotiaally at If 
stunted in growth. The liiogeifoimnhi of these spedsi of Megalodon woiddt ihen* 
ioro, be the following : — 

L; lOlO, 
&! 0101 

from which it is to be remarked that the compound tootb t represents a type otiier 
tbu tbe deft tooth I of Xrigoniat Maotia, aodoUifliib and wonU, ibeiefonb behtrtter 
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indioated by a dUfcroat stgo, as perltaps i. i'he nnterior musoular impressioa lies 
alw in Xfgahdm edUrMcMin ad«ep and nanow indentation which aaparates tlm 

liin^p-plat43 from t!tp nnterior borrler of the ahoU. The lunnln in front of the 
umbonee ii only slightly excavated, aad not vtify distiuolly bordered towards the 
oniaide by a alifht radial farrow. Th« ligamental arei, between tho umbo and thi* 
liiiige-plato is (listinrtly <!rv<'lo]Kf(l. Tin- test at tho lunb') :\.nd liiage-Hreas is very 
thick, as ia iUustiated ia Fig I b, which repreHents tho right ralre from the 
exterior with the inoer look wedgo of the iafllling of the nmbo. The interior of 
(he umbo possesses several ridfea and furrows, which run far down from the apnx 
(ti^. 1, la, lb). The«e ore wanting in the cast of Jf«(;ra/odr>n Tq/a/Ke fiL,'ured bv 
B,, Iloernes (Tab. II., Fij/;. 1), eri.«ept the furrow lying far backwards al the outer 
aide, becoming very strong; below, which is present in tliat soath Atptoo apMimen. 
The striatton of t^'owth on th<» oiitf>r svh> h fin.; 'imi '^nnv.l'Hl, nrrarvtrf i| in irrnsralnrly 
distributed, concentric swellings; it runs uninterruptedly through th« slight radial 
fniTOir in front of the liinule, aeareely delleeted, into the lonular and lii^imenfal area. 
Thr latter is sep-iMtrd !>y a pficfptible ridi^a from tho aren hchitul the umbones. 
which area is again bordered by a sharper angular ridge of the shell, upwards and 
AQtwarda. The lower portions of the shiall are not pretent, bnt VIr. 1 may reprgaent 
thfir outline (in the cast) with approximate correctness. In specimens with 
the test the thioic*shelled ambonea woold alnwat or completely touoh one another. 
The speciefl, on acooont of its hinse<itra9tare, ii not to be nniCed with any of 
the hitherUvknown species of Megalodon. 

Locality. — The only specimen hithf^rto known oomes eTidently fmm P. 
Stoticzka's collections ; the ticinity of liingii Sumdo (Tibet ?) is given att the 
loMlity. 

MxeAunioir IiiiuKBBnn» aor. ip^ PI. XII^ Tig. S. 

tb^Mm atfrivMAik Onk. I.I«liUir,MM. OmL latMir •( I«<i^ Td. IZR, IM, p. IH VL 

nr., iigK, 1—4, 

As Megalodon cf. gryphoidet, Qnmb., B. Lydekker has already figured a form 
of a Uegalodon not very well preserved, whi<:h is distinguished from dll apeoies yet 
known by the striking breadth of tho umbonal half, looked at in profile (cf. 
PL X TT- , fig. 2a). The specimen ia slightly inequivalve, the left valre perceptibly 
lai^ibaathe right one; tho «mbo atroBgly hwoTTed, lying far iowuds iba 
anterior ; the lunule in front of tho I tnh - small, indistinctly defined, but deeply 
excavated ; the area behind the umbuaeii very large, forming a deep re-entering 
angle whieh jm almoat a right angle. Tho ligamental gnoro aeoBa to bave been 
laigo. 

Thta form, with all allowaooe for its bad oondition » not to be united with any 
apaeieaas yet known. It ii etpeoially to be noted that there is no species known 
whoae umbonal half wooiUl widen so unusully quickly, a circumstance which E:ive8 a 
very psfraonlinary ontlinf to the shell. To this must bo added the abnormally 
large and deep area as a seooiid striking feature, whicb, oouliined With tlM ODO 
ftntmMitiotied,shaxplyMpamtaa tbe Aaiatie form from MtgtMon grppM^ 
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Onmili.* etmpueA irffh iU PlnruM ol Mtftthdmt <rl^«f«r» auob, with liHiad 

umboHD? migbt rather bn pompnrpd, bnt in those also the contour of tlie lateral 
view diffeiB rer; much, aad the area is only very slightly excftvatecL la the 
UXbn trngeeit MtftJodoH tctiMw, Sebafh., and'Oertain spedmeiiu of the Soatli 
Alpine forms, described by R. Hcrrnes, stand nearer, but these forms do not even 
spptoximatoly xaaoh the breadth of the upper half of the shell, whieh altojsathar 
ponenn a more of len triangnlar Istend ovfljae. Tkt afanoit fouMldad, atiuni^ 
shape of the lateral Tiew of the Asiatio form dkliiigiiklm it baat from all apeciea 
of this genus hitherto described. 

Loealily. — According to Ljdekker from a darit limeiitone from Shargol. ia 
Iiadakh. Btolieika leoords Megatoden trlquettr froat Spill aafLKnpdia in Itb v«ll> 
knoirn work, p. 64. Nothing of this spof^ioa is to he found in the material whioh 
has oome into my hands. As Hieerocardium Rimalayente, StoL, next to be dealt 
with, bears the Mvneun number^, and tbe above deiorib«d XegtMkm LaiMuuU, 
on the othtT hand, th ^ number nirl, it s^ms as if this Slegalodou ma Ukewbe 
fmiml by Rtolirzkn. It ia perhaps ideiitical witb a apeoiBMn meoDitlonBd by 8tolio< 
ska from the Para Valley. 



This species has alrcidy been described and very well figured by Stollozlva. Ho 
has in one respect sucoceded evea better i& the illustratioa than is tbe case with the 
oae here gtnn from the aame apeobiMa, for it lepmeata the nmglineaa of the afaell 

surface more dUtinotly, whili-' tlui prc^sont illustratirm anpc.-irs ranch too smooth and 
polished. On the other hand, the front view (Fig. 1) in Stolic^ka makes the roof 
lUw blunt bade, wbtob rao« from- umbo to nmbo in an arob aoron the anterior aidea 
so little conspicuous that this vie, v could as readily be taken for the back view 
but for the striatiou of growth being more diatinotly lepiesentad. This anterior 
ridge, running from nmbo to nmbo, u in JHetroeardlvm Jl^alayente not developed 
as an actual iuflation in the manner that it is in the two closely related Alpine spe> 
oies, Dicerocardium Jani and D. CuriotUi, Stopp. It is very stroni^ly markoJ in those 
two species, specially in J). Curionii, which is otherwise in its outline nearer to the 
Indian apeeies, as pointed out by Stolloska. Ihia anterior ridge gefa atrooger at the 
two umhones also in Licerocardinm Himalayente, and the bundle-liko striation of 
growth crossing over this ridge rises upon it into separate strong knobs. The seotioa 
of the broken-^ umbo (Fig. Id) ahowabeat the enonnonafltidcneaaof the bing«-«de 
of the umbo. 

Xocoii/y.— According to StoUozka, cost of the village of Chiote in North-western 
Spiti, from tbe ao-ealhid Faia limeatone. Btmilar faima» among them perhaps spe* 
cifically different ones, are aecoi aing to Stoliczka extremely ahnndaut in thit hi>>iy»n 
thtoogh tbe whole of north Spiti and aoatb Eupahu. 



DiosBooaaoivx Hi»ai>a,xe:;sb, Stol., PL XII., Fig. L 





BBACEIOPODA AND LAHELUB&AMOHUTA. 



tr.— APPBNDIX : 8P£GXEa FROM BEDB THB AGE OF WHIOB IS NOT 

PRBaSELT KKOWN. 

MTOPB0EI4, ex. »ff. OTfVJB, Gddf., FL I., Fi{!«, SB— S9. 

Depoeitftha^K & fndm of the Alpine WierfeiiaktMttw jvk nnlcnown ftom tih« 

southern chain of the Hinvilayas. LonRngo (Sif zun^Nb. Hit ^riincln-ner Akad. d.AViss- 
eaaob., ISdO, 11.* p. 348) G umbel, on the other band, trocu the material brought 
Iiome by the brothen Sclilagintweit, made probable, on pctrograpbical grounds, the 
oecurrence of cliaracteristic TVerfen beds in Spiti (Tibet). A small number of spe* 
cii'8 from the sandstone of Bolamsalt, near Dankhar, have been described ami 
figured by him. Perhaps to this, or to a related horizon, belongs a rock of a pt i uliar 
impure calcarco-arcnacoou.s character, that is before me in several fragmenta, 
containing blTalves contorted in different diroi tiout, and coming from the Draa 
V&lley in C&shmir. It is evidently the same occurrence vhicb Stolioska meotions 
in MenioiKi, 6. 8. 1., T., p. S49, and fmm tridoh be names Meff^oicn eetumb^^ 

Hrrm. The original label of the locality has tlii? desiirnation, but only indicates the 
roek briedy as ' Triast.' The bivalves oontained in it are, however, not Megalodoa, but 
Myopboria fKna the Qroop of JfjropAorfa matt, QcMt, wbiob io tbe Alpine trias, 
especially in the lower horizons, abound in the Worfen slates. Tbc exposure of the 
hinge hardly allows any doubt as to their generic position. They are thick-sbel* 
led forms, of considerable size, with a strong keel on tbepoeteirfoTdde,1mtM>Dniob 
distorted throughout in tfie different dirocttons tba6 a correct determination of 
tlie oriErinal outline isdifUcult. Specimens like those represented in Fi<:. 25, or Fig. 
29, may como Dearest to the original form. Tbe surface of thesheil is smooth, its 
nibtlance dark-cokniRd. Tbe bioge ma cspoeed on several left valTeBi and in apife 
of Ihe d:sU rtior , ; dn its of the Myoi>horia liiugeheircf reccgr iscd. The large trinKfju- 
lai tooth some vhat emargisate, seems to lie a little more towards the anterior than 
ia naval ; Id cooBeqiienee of tbta the principal groove in front of it ia nuae wealcly 
develfipt'd, nud IJif grnoYO beliiiul i{ nioro strongly so tlian usual, the ank'rior 
tooth being only sll|;litly iiuacatcdbutrecogoisahle. Strong, almost tootb-like, is the 
ligamental support (Fig. 29a). In a aeeond mnoh-relled fiaifniant of an umbo (Fig. 
28), only the posterior tooth-groove is distinct, the anterior only very slii^litlv indi- 
cati d (quite omitted in the illoatiation). A binge of (be right valve was also aftat^ 
wards exposed ; it shows a well developed posterior ronnded tootb, and a leas diatinot 
anterior oonioil tooth, between tbeee two lying the deep groove for the prindpal 
tooth of the left valve. From t^ipsc considsrations it appears to me that the oonneo* 
tion of this species with the Group of Mifopkoria ora<a. Gold f., can scarcely be 
doubted, alflioogb «a aoooant of ita bad atate of pNaarralion the species oaimot be 
apecifically nriited with any of thy known species ; it mny in fact even In new. 

There is also from tbe same rock a fragment of a ribbed shell that miglit pos- 
sibly be Nfef red to » ribbed Myophoiia. 

aft 
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BsTXcaoHiLLA. UiDSioiiiMii. nor. ap., PL TI.^ Ifig. SI. 

A aingle specimen of a small almost smooth Khyni'lionflla of a rather broad 
ill upe, with slightly foldini margin. Thf Lirici! vnlvr is «iiiC!\\li,-it mnrr' <tmnuly 
inUatod tUoo the sioall one, and drawn out at the margin to a Tory short but brund 
frantal toognai. wliiah puMaoa* tbne tetj dtghdy itidio»ted fold* ; aod standa out 
from the lateral lines of junction of the valves t!iroiit;h the me«lium nf a snmewhat 
ctroDger bend ; two or ihroe slight fold* of the lat'^ral linos of juuctiou KUoceeU cm 
each lide of tt ; all of them Teaoh only a Uttio distanee on Hie aurfaoe of the 
valvps, that is, they only bfL,'iri very iKMr tlio mnririn. The licnk i-t pointed, ils 
lateral margins arc rather sharp, and a little hoUoired out, without, however, 
forming tbs * enrs * or ai<eas of Halorella, From the umbo of the email tb1t« run* 
a slightly doeponed raodiun furrow (which might indicuti; the exi^teuce of a 
septum) almost for half (he length of the valre. The test is rather ooarkely 
fibrous i there cnn thus be n > doubt aa to the i»enerio affinities of the speoiea. 

The habit of this spocies on thu whole, (^specially also the pre sen ee uf waU- 
uiarked ears on both sides of t !ie umbo of the Ta'.vo, point finplmtieally to 

its relationship with the Group Austrielln, m., occurring so abunduntly iu the 
JUpine Halhtett Lbneatonei, amongst whose memhen it seema again to stand 
BOarfst to the typir>)il form of ihii group, viz., JthyncAonrUa 'lHatala, Suess . 

Locality. — f rcsoat iu ouo specimen from the red lintestone of the CllS of 
Ohitiohnn, No. 1, Tibet. It is interasting titat the first hniohiopod of this 

Ocourrencc In Tibrt, so ^imihir in facN's to the Hallstatt T.inirstmu-, is a i>pccies 
which bears upon it so markedly the typical obaraeters of the predominaai 
Rhyaobooella (AustrieUa). Thia seem* to be a oonArmation of thai whieh has already 
' been fiaid in the Abhandlungou df r k.k. goologischon iteiohsanttalt, XIV., p. 2oU 
about (he strikicg dependntice of these braclui>)H*ds npon the facios of tV>e deposits 
enclosing them. The red mirbles of the Chitichun Cliffs are, as is wi-ll kiiowD, 
referred to (hn Muschelkalk (cf. Dieiipr, I.e., p. Gl). The European Musohelkalk 
dopo'iits nearest in faeitM (Marble of the Si Vitf ycralio, and of llan H«ln',') hnv*" 
not yet yielded aoy species of llhynchonella which are so near tlie type of 
Aoatrialla. 

SnaiQiKA (?) StoxuKon* no?, ap., PI. XI , Figs t, 9. 

A tety vemarkiible form, but unfortunately doubtful in many reapeots 

*-<!pepinllr s<» Pfgrmls its horizon an,] its <;ys>tematto position. Its entire habit, 
especially tlie small beak, recalls a Ithynchonella, which it was also considered to 
he by its diaootrerer, F. StoUcska. The bad from whieh it oomes was r^rded as 
liSHsic. As several spcdnipfi'i are present, liowi vi r, . 'ire rill more or Ifss dis- 

torted by pressure, one of the hrokuo ones was polished, and a spiral oone of at loa&t 
fifteen whorla wasimnHdiately brooght to light. Two fn^enta of the apeoin 
prove likewise to be provided with spirit! cones, wiiivh however, unfortunately, are 
torn Irose from their cDnneotion with the crural processes and lie in a dispfaiced 
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poition ii'. (lie intericr i f tlio hIu'II, nnd nl)f>ut \\V,iisr n<!)ic!irncnf no data could 
tlieref<)re Iw tcquirod ; niilj so much being aseertniiii'd from the existence of 
Kpiral cones ibnt thb bmchlopod oould not be a Rhynetioaellid, aacondin^ to oar 
)irc*ont knowledtfp, but that it im st be i l ice 1 iu the Spirifcriiiae. In n "ijn i i.>s, 
presoniabi; tiassic, it van at lir«t only to bo 8U]^po$od that it should belong to tbe 
eonua Spiriferina ; but a Spiriferina, moreover a liaario oue, irithmit way iodicatloii 
of an aren, without distinct ojien deltidiutn, witliout the trace of a median septum 
ia ttie large vaUe and without the wart>lilM dottad sbell «tructiuie>i m> extraordi* 
narily dfreloped in tbme fofina, woald bK?e bean ttteh an unntaal ooourroBM fhat 
it was impossible to maiutaio tliis view. Tliongb in sorat; triassic Spirifcrintc, as 
for instfiMci' iti Men'z'l'ii Fr^iai^i, n>,, even tho ;»reftler number of those cbaracteris- 
tic features appeal' to be reduced almost to complete obiiteratioD, one of them 
BfTcirUialefla wmaina and suffioea to mab» it leoosainble eitenally as belonging to 
this crmiis, Tts !ii l--iffnii!T to Sp'riferin-* could not thus he thought of in the pro^eat 
ca«e. It was thus tir&t intended to place it in the gonus 8pirigera (Athyris^ auct.) 
vitbont regard to the dreomatanee that the yoongeat forma of tbJa genoa bithoto 
ImoWn occur in tbe rhseiic formations of the ujipcrtnost trias, and that iis jet a (rue 
Spirigcro has never been found in the lias. Hegarded as spirigera this species wouUi 
he the youngest of its genus, supposing it to be Mall; of liasde age. Bot it* lefer- 
ence to 8pirik'< i :i alsj) is not to be held as proved. It is true that it distantly recalls 
Spirigera TricupU, ni., dtsciibed from the trias of Balia in Asia Xlinor (Jabrb. d. 
geol. Rcichsanst., 1893), but this resemblance is again outweighed by the very 
week developiDeDtiDt its beak, aa well aa by tbe dKuawtttice that a sure proof of 
llip existence of median convergent fibres in tl>e test cnnnr>t lie brought forward, 
while juat these two extenial features in iS|)ir^e»a Trf <?!»/.« were decisive for its 
generio porition, tboQgb ita interoal atrnotnre la not known. The proof affaideil 
by theapirsl cones is unforiuiiatoly not sufTicioiit in Spiriycra (?> J^ortUnftii for 
the purpose of a safe goucrie dotermination, as the attaohment of these spiral cones, 
characteristic of Spirigera, is diatarbed in all tbe polished spedmena. 

The shell in all tbe specimens which wi ro liefore me wds of a fiwXy crystnlliue 
sugar-liko substincc, without a trace of paooture*. Only in some forms the origin- 
ally fibrous condition of the shell can hen and there and especially at tbe tbiok. 
•heUedddeBofttiebwik, be recognised with oortainty. Tli< | es is, therefore, 
certainly to be reckoned as belontfin^ fo ilw: filiroiis-sbelled braobiopod^ which 
would be again in favour of Spirigera. But the surface ornamentation of the aheU 
asrain reminds one strongly of Bplriferinn. There ia a narrow shallow melian sinus 
in the large valve, a corr.spondinc: rouaJed nnrrow frontal tnnj^e, and a slightly- 
marked median lobe ia the small ralve. The ribbing is not very strong, buu the 
ribs run fiamtlw umbo over tbe whole shelL 7rom two to four rifaa can he 
00antrdinthesilins,and from flvf to eiu-bl on e ich of tho sidos. Some spcfimons 
5pem to have possessed still more numerous ribs whose number thus varies consi- 
derahly. The breadth of Uie sinus and of the ftroiitiltongne are also Tariahte in a 
cnrrsapondiag degne. Informs with fewer ribs flwao are proportionally stmn-er 
and more distinet than in specimeiu bearing more numerous ribs ; in such specimens 



70 



UIMALAYAN FOSSILS. 



tbe ribs sometimea die out almost enticclf . Tbcj always remain low and raundod 

The beak as alroaily mentioiierJ, uncommonly smull and delicate for a 
biaohiopod with spires, and might most easily be mistaken for a AhynchoooUa beak, 
the move so a* the external appeanniee of the ghell is that of a aymmetriual Rhyn- 
ehOBidll* It apf^nri, however, that the beak possessed a terminal opeuing. Its 
margins are rouudL-d, and an area similar to that of the 8piriferid;e is not even indi- 
cated. Tbe beak shows when cut and polished tbick-slielled lateral wails and a thin- 
dMUed median portioD, ezaotly as in Spirifftra StoUeekai (PL III^ Pig. 8). 
A median septum in the lar!:o vnlvn is « anting. By furth< r irrinding and polishing 
the lateral thickening of the beak is seen to be divided into the outer beak wall, in 
itwir rwf eltoos, and in a likewise atrong dental an{»iMii( exteadlag to tbe iheU'WaU 
similnr to ihc above-mentionrd S^plri^/era SUiHrzkai (PI. TII., Fig. 9). Tho internal 
•truoture of tbe beak is thus also emphatically opposed to the relegation of tbe 
■peciM to Spirlfsiina, althongh it cannot, on the other band, be brougbt forward as 
an argument for it.^ Spirif:eia nature ; hut it dof^ not inililatc ff//iii//>Mlie latter. 
The points in favour of placing this speeies in the genus Spirigera neverthelees pre* 
pooderata Among the s|)eciei of tbe llnadiellcalk Acecribed above tbera exigta a form 
generically somewhat uncertain, pis., RhynchoiuHla Salteriana, Stol. (H. IL»Figs 11, 
15), ahtjut which it does not seem at all clear to me whether it posstesses spiral 
cooes or not. Should it possess such cones, this species might perliaps stand nearest 
to apirigera (P) KeeUmgS joat dmoribed, and probably even be united with it 
generically. 

Loclity. — Collected by Stoliozka in the ' Lias ' of Kio Sumdo, Earnag, and 
detenuined by Um to be a BbyociboaidlA. The lemarka of Stolieaka in bla * Geo- 
ligical OheierTations in Western Tibet* (Mem. 600I. Survey of India, V., ISCfi, pp. 
84fi, S46) refer without doubt to this speciee. As ab*eadj meotioued, the geologi- 
cal age of tbie interesting braohibpod aeema jet nueettled, and it might perhaps not 
be impi RsiMc to as-iume it to liavo originated in tria.sNlc or still older beds. 

This form seems to occur in Panga-La (Fangpo-La, according to Stoliczkai Lc, 
p. 312, ft), in tadalch, aa well as in Nio Snmdo in Karoag. It may be mentioned 
tliat among the specimens from Earnag there is also a, Belemnite, but the rook oon- 
taijungitdoeanotaeemtobeidBntiflalwithtbe xock from whioh the btaehiopod 
speeies oomsi. 



The species described in tbe foregoing pages are distributed in the diSsrent 
groups of beds of tbe trill of tbe Him&Uyu M foilowi 

I.--8PE0IBS TBOH THB LOVBR 'SKLk^ 

(THE BUimATlSSTBIN OB WSBFISN SLAT88 HOUUEOlf.} 
la.— From the Lcvm Of OtMetm BtHatm* 
Psendomonotis Griesbachi, no?, sp. 



v.— RETHOSrECT AND CONCLUSION. 




HACHIOPOBA ATTD LAMELLIBRANCniATA. 
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PseudomoaotU Paiokb&adana, nor. ap. 
Avtenh aff. YonethniB, B$nm, 

Gerrillia (?) sp. 
Myopboria (?) sp. 
ITuiSiiU (?) tp. 

BhtkohohhiiA (Ncidl*) wtetaMxa, nirr. sp. 

BnuMMiOH of. Taodtf, nor. sp. 

X. Fr0M <A« 17/>|W 01* ffHftrio&MfiM fiarAnhi. 
^pHndomoaotia (? Avioula) hiiiuiiea» now. tp. 
Ptedtomoaotb deddena, nov. q[>. 

II.-SFKCIES FROM TUJil MIDDLE TIUAS (THE MU8CHELKALK). 

II«* Prom the Saupteomples of the i/dteheikal':, ineluding the bi^da mlk 
Rhynchonella Qrietbachi, m., aad Spirijerina Straohegi, Sail, 
Fiom fbelioriMQ of EhyQehoiialb Griwlwefai 

lUiyncliont'lla Gricsbriclii, rwr , sp. 

Rhjncbouella (Nurella) Siogi, nor. »p. 

BetEb himaim, nov. sp. 
Tirom the Lorizon of Spiriferioa Sinobflfi 

Rbynclionella Diencri, nov. sp. 

Spirifcrina Stricheyi, Salt. 

Spirigera Stolicska, nor. sp. 

Terebratula (Diehsmn) liinialayaDa. noT. sp, 
Frotn tbo remaiaiug mass of the MuscUelkalk, without a more ezaot homon being 
waigiied:^ 

Rbynchonella cf. trinodosi, Bittn. 

£LbyaolioneUa mutabiiis, Stol. 

Bhyncboiiella (?) Saltwiam, Btol. 

Rhync!irinella Tlniihalsliana, StoL 

Spiriferina LUaagunm, StoL 

Spiriferim (BImteeUR) EoBveslallieiisu (Sooh) Boooltli, 

Terebratula (Dielasma) lliinalayana, nov. pp. 
Terebratula (Dielasma) aff. Himalayanaj, nov. tp. 
Terebratula (Caenotbyris) cf. vulgaris, Sohloih. 
Aidacotbyrii Lilangeniia, aoT. spw 
Xn. Frumihe Tnuiritkn Eonzon of Daonella indica^ m., miMeftf from tedt 

probably fff Ladinic age, 
Viom Mck with DmnmU* IiomiiMli fram MnOi ia 8piii t— 
Dpondla Lommdi, Wimdl tp. 
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tnm grey crinoidril limestone uadwljitii; tbe bad with UiiOHAIJa indioa .-^ 

Ktiynchout'lla BimkiiiMuiii, nor, sp. 

Myoconcha, sp. 
Vhmb tlu iioriioii of DaooeUa fodin :— 

Daonellft itidicn, nor. "p. 

? DaooeUa mtt. indicse, nov. ap, 

f DModla Bpfti0BB{«, nov. sp. 

Aulai'otliyns Nilriny;eiHis, nOT. HP. 
8pirig«ra huoica, nor. sp. 
Bbyocliaafllb (KoreUa) Kingi, nov. sp. 
KhjneboiuUa (NomUa) Tibatio*, hot. >p. 
DiMtna, tp. 



IILBFEdES FROM THE VL'i'XR TAIAS (KEUPBH). 
JJiA. Jfrm Lower J>hMon tf iht vifvtr fria$, 
Jlla.^ Awn i%g hoHfon of SatobUt Oommtit, oad tho tvoee^Hitg TropitfO 6ed$. 

From the horizon of Bolobia eonwta ; — 
Splriferioa Sbalifaiilaiutii, ver. tp. 
Ketsia Sohwageri. Bittn., rar. Asiatioa, HOT. 
Rhynchonella Lau04»na, nor, ap. 
Halobia fasoigera, dot. sp. 
Halobia comata, n07, ap. 
Avicula (?) Girthiana, dot. «p. 
CanaianelJa, pi. ap. 
UmAi opt 

Awn the Tropitoi beds (Haacritps and Halorifcw boda):' 
Ahyaohooell* ^kmbonagenaia, nor. ap. 
Hdobia of< eomata, nor. ip. 

Co-SMUinella, up, 
Liina»»p. 

Umft (?) MnttiMila, vm, ap. 
AnodODtophion, GijaibteiU, nor. ip. 

ttdoi~- 

Spiriferina Griesbachi, oor. sp. 

Betsia Sohwagerl, Bltfai.» Tar. IsiattoB, nor. 

Spirigcra Di^-ncri, noT, Sp. 
Ampbidina, ap. 

Rhynehonlla Bambanagiairi^ nor. ip* 
Khjnehoiialla Haitoliaaai nor. 9. 
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AulacothjriB Joharenjua* 1I0T> ip. 
CsEsianella pulcliella, nov. np. 
Fecten biformatus, nov. sp. 
pMten intemiptuat nor. ap^ 

Jiimn pnmannira, nov. sp. 
Anodontophoru Griesbaciii, nov. <ip. 

Jllb. From flte Upper Dicitioa of t'te upper Iriat 

Mcgalodon ouUrideus, nov. sp. 
Uegalodnik LBdaUieDaw, nov. sp. 
SieeraaKdiam Himalayenae, 8toL 

IV. ADDBNJJUil;- 

Myoplioria, ex ad. ovata), Gnlrlf. 
Rhynchonella Middiemissii, nov. sp. 
Spirigera (?) Kcetlingii, nov. sp. 

The total number of the brachiopoda and lamellihraQchiata of the trias of the 
dmribMl in the ftoegoing pages does not thus ftntoniit to more Uian 
about GO specie^, which fall to these classes in about equal proportions ; thh is a 
minimi'"' number considering their richness in species which is already known in 
the AJpiiw tH>B snd whloh n hat f ion bdag cacbtoitod. Onr faunrledge of flio 
bneliiopodaand lanullilirHnohiatftoCtlM tiitt of tbs Him^UayM oompaied vith 
tlfeta «tt present in its infancy. 

The few brachiopods of tbe triaa o( the Himalayas yet known m awigned to 
the genera Tarebratula (with Dielasma and Coenothyris), Aulaeothyria, Rhyncho- 
nella (with Norella nntl Austriolla), Spiriferina, Mentselia, Spirigera (Athyrisi, 
anct), Amphiolina, Retzia and DIscina. Thf> lamellibranchs belong to the 
genera Aviimla, ftettdojnonotis, Gervillia, Oassianella, Halobia, Daooella, Pecf«n, 
Lima, Myophoria, MogalodoD, Diccrocardium and Anoilont/ipliora (Anr.plophorn). 
These are without exception, also genera well-known and generally distributed in 
the Alpine tiieB. Speoiet agie^g epedfioaUy vith thoM of tbe Alpine triae «■» 
only sparingly represented. As such mny bo nnumeratod the Mn^t'helkalk bm- 
chlopoda Menittlia Eeeee»kalliem*i$, Terebratula {Canothgrii) of. vnlgaria, and 
JCAj(ncAoi»eIiflof./r*wtoe«,o£i»Wbhthetwo latter cannot however be identifled 
with full certainty, because they occur only as a few forms. Besides these there 
is only DmnfVa Lonmeli that can be named as undoubtedly identical with 
European species. Of forms closely rotated to European speefee Ibe following may 
be added here flW(f»fia(?Ai, .iwtfala aff. Venetiance, Belleropkw 

cf VtK^ell, Jtelzia Schicageri (var. Atiaftca), and perhaps Bhyncht>nella Zatuuma. 
All the rest of the species, thus by far the greater number of them, may be re. 
garded ai weU difleientiBted mm epeciee. bom which the oonclnsion may bo drawn 
t-,:,i 11 brachiopoda and hmrllibranchiata are, in their totnlity, considerably 
diCerent from thow of the Alpine trias. Aa a few strikingly deviating types, 
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which ate known so far to be ealirely absent from the Alpiae trias, tl)e foiiowing 
may be pointed out, namely, Itetekt Umaiea, Spiriferina Stroeheyi, Spirif'Hmt 
Oriatachi, Bhynchoneila SuHrriana : fiirtber, Lima terrafiootla, Pecten IfjfiffW* 
atui, a&d perhaps aho Megalodon cultrvJt-nt. It is remarkable that the genua 
Spiriferina is represented among them hy two rpecies. One of them, S. Griet- 
iaeU, poaMMM nlatibniihip with a form io tlie triaa of A«ui liiiuw. 

The sepnrntc hunvo of Hhe tiba of tho WmfjAjM oBff An opportonttf for iha 
foUoning remarks : — 

I«. Hie <ridmt of ttM90 fiflnm, namdf , that vith ftfwdomoiifiti* Orifbatki, from 
the Id west Otocera^ liels, 's pro]i«rti<)n:illy rU-\\ in cliaraftiT'; which hBrmonist' with 
those of Earopean species. Its most important and abundant membeia, vis., P$eitdt>' 
moHottt OrMbaeH itaelf, together vith Avhmla nfL Ventiimuie, and Sttltrophmt 

cf. Facciti, art? evt rr iiifly clonrly relatfil (o Alpine spcoi'-s of tlio TVi'rfen Slate?, 
or are erea identical with them. 8ome of tliu forms wiiich remain specifically 
nndeterminad (o.g^ OcrTillia, sp., l^Iyophorin, sp.) Hoin to poswn clOBer relatjon* 
t>}iip to pennian tonoB. The appearance i n q all Rhynchonella from the group 
of Norellffi is Dew» While only biogelew biadiiopoda are known in the AljNne 
Werfen Slates. 

lb. The bivalves of the Sabrobtutna beda have hitherto been restricted to two 

species, of which onfl appfnr«« to be only a straggler of the rsnudmnonotirho of th(> 
Otooeras bod.i, while the other stands probably in da«er relalioastiip to a species of 
the North Ameriean triaa. 

TTfi. Tho br.'ichiopoil fanna of tho 5rusc!iclknlk (in the strict ^emc) ia of 
greater interest. Among the species is one of the few identical with Alpine form.«, 
«(«.» Me»t$«i4(» KtetitkallienHtt end two others, nanelf, T0r«br^ul« tt, vutgarit, 
and Bhifaehonetia cf. trinodosi, are at lonst veiy near to Alpine sfiecies. To the 
group of RkyiuhoHeUtt trinodoH also belong nveral other species of Rhyoolionella 
of the A^atio trias ; that is, Bhynehoneth OrUilbaehi, B. J>ien»fi, B. mutaiilU. 
The gronp of Norella eiteads from tho lower triis to the Muschelkalk. Very 
eharaoteristio is Spiriferina Straehe^i which, Triih S/ 'n-ii^eri Sto'iczi"i and 
JDieltwna Simalaj/attum, forms a small but videly distributed little fauna of 
its own, to whiol^ P«chaps, belong some ether Hosehelkalk braahhipoda ttam 
Spiti, as thn hmchiripofls of this hnrizon in tho TTimilayn? nre ^^nerally distiu' 
guisbod by a wider distribution. This is the ease, for instanoc. with MetUtelia 
XeeaetiameMit mentionad abovei, which is known from no less than four localities, 
vig., T.ilnri?, Silakank Pass, Rimkin-Pai.ir and Bamban^' section ; it is fiirtlior vi-ry 
striking in BhjfucioneUa SaUsriawit one specimen of which comes from Lilang, 
in Spiti, while a seoond wm ooUeotod in the BteUhaICUir;ibn obtains in a still 

greater degrt^e in the little fanna mentioned above with Spiri/enna Stracln^yi, 
about wtaioh more will be said farther on. It seem* to rr snlt from tliis thiit the 
MUditlons of the facies and the succession oli beds must remitin extremely 
eoBsiant, extending over largo areas in the legiom vS. the Himalayan trias. 

Tlie j.trati<,'m]iIiiofil rehittons of tlio fauna ^Tith Spirifennn Slracheyi to the 
fauna with lihynekonella Orietbaehi require a more minute elucidation, as 
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already referred to. Prom tlifir purely pnlfryintoloirical cliaracters one mii^lit 
be inolioed to oonbider the fauoa with Spiriferifio Strochegi to be older than 
the braebktpod ftninft o( th« European Huaelielkelk with TergbraiiOm vutgarht 
whwe typical sppcins lias only hccn fotinil vrry -pni inr;]^, if at all, in flie Tlimalayas, 
^bile otfaeca of tbe xaoti abundant species associated with it, such as S^rigera 
trigoneUa and Jf«tf««iia Mmttettj hiiTe hitherto been entirely wanting in the 
trias of tlie Himalaya*. One tiling may here be pointed out. Dicner, in taking 
the c1i:< r massof the (ptychites>bearing) Muschelkalk of the Uitndlayas as the 
*' Upper" Mupohclkalk in the older sense, emphasises the faot that the thin 
Imcliiopod'baaring beds at its base are to bo regarded as representing the so-eallod 
Binodosus-ione of the Alps, or, in a word, ns Lower Maschelkolk, hj wliichit is 
overlooked that this " Binodoaus-zone " lies proportionately high in the mass of the 
Alpine MuRehellulkf and that then a lefweanntatiTe of the ihiek underiying 
Muschelkalk beds, poor in fossils must he ■^onijltt for actually in thr. SobrobnatlW 
beds of the Uintdlayas {rf. Ycrbandl. der geoL fietoluansU, 1&97, p. 100). 

As types as yet quite foreign anoDg the hncbiopodaof the Mmehelkalk oC 
the Himalayas, BeleUi lUmaioa and Migu^^lia (?) SaUerltma an fat pioni- 
neotly forward. 

lift. The Isolated oeoanMooe of Daometta Lomme^i in Spiti, and the more 
widely distributed horizon of DmHUlt" indieit havo already been indicated as pr«< 
sumable equivalents of the npper or Ladinic group of beds of the Alpine ^Tusoliel- 
kalk. lu the horizon of DaouMa indiea a brachiopod fauna, poor in species, also 
OMvn, in which Norrlln especially predominate ; thew began to afqpear abeady in 
tho lowest Otrvcrms brds in thn Hirndinyns. 

lila. In thi;) horizon, mostly composed of marly beds, especially in its lower 
diviiion, theHalobite from the gimip of JB«/eMa intgttM {vh., S. €Omata, B. fa»etgHv\ 
arc jinriirulnrly su-il^int;. Arr.on^; other assoriated speeii's m;iy ln' [i:>Inteil out the 
not rare species of Cassianella, Bbynchonella Zaucana, which comes near a 
Hallatatt spedes, and the Terticany and horisontallj dlatribnted Itfitta Selnoageri. 
The latter, lop tlu r with some other forms,(<'.^., Rhymhonella Bamhanagennt, Lima 
territiicotta, Anodt ntophora &rfe«fra0jk*),oonneota the lower with the upper diviaion 
of this group of bods. 

The small but charaoteriatic fauna of Spiriferina Grieabnfhi and Spirigerm 
J)iPnen, which both possf ''s a remarkably palaDOZoic habit, lies in tlic iippor division 
of the group of beds Illd. In this fauna the first Asiatic representative of the 
braohiopod fandly of the Eoninekiidm, namely, a mall AnphioUnn, ao importnnt 
in the Alpine (rins, was ftleo rrcor.lcd, and, m nd^itinm to it, also peculiar, new, 
elegantly sculptured siiecies ot CasKiaDella and IVcten ( viz., Cattianella pulchella, 
Pc«ln> h^trmatiH ). In the uppermost layer* of thie group of heda, the ao>ealled 
Bagenites-beds of Uiener, Anoflonfcphora Orie>^>"chi, seems to preponderate. 

The fauna of the thick uppermost limestone masses in the trias of the 
Himdiayaa is aa yet very sparingly represented, a cirenmitance whioh may well be 
attributed chiefly to the inacocflsibility of the moantUD r^i<Hi fv>niiio<:ed of theM 
maaaea. Only M egalodon and Dicaroeardium are reoorded as abuDdant^ among 
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vhioh Llcnroeaviiim nimalai/erise stands very near i<8 European congeners, 
while Megalodon euUrideHS is very sirikingijr di»tiii^«hed by iU stroagly 
dsvoloped liiiige*dentitU)B fioai aU -Alptoe apeoto examined in ooauMtlon with 

tliis fo.itiire. Very iiotp-n-ortliy is the ahsmeei of tlie genus lelonL'iii? to the 
EbynclionelIids!> vis., Uaiorella, so abundant in the Alpine Dacbsteinkalk. Stolic* 
tktk hu, it w true, tlntAy mantioiiBd a 9paoi«B of it from th« ttppermaat tria* 
d«piNdts of the HItndlay:!.-', Iiut this statement is foumli^il, as I have convinced 
Dfaelf, upon ineompletely preserved fragments of a qiaii;*ribbed Bbjnchonella 
which cannot at all be regarded as HnloreUa. That speolw of Halorella may, 
bowi vf r, also occur in the trias of the Himdlayas, mi{;ht bo inferred with great 
probability rro;ii tim circumstance that members of this genus have been found by 
Btolicska in the I'aiuir region, as Prof. £. Sucss has recently shown. What i» 
■aid of Hakmlla may equally be applied to the important gwras Ifenotli, as yet 
granting in the trias of the nimAlayas (cf. £. Suess, Beitriige zur Stratigrapbie 
Centralasiens, etc., in Senksobr. dei £.ais. Akad. d. TVifs., 'Wieo, 1894, LXL Bd. 

TIIc The uppermost division of the Alpine trias, namek, that cif f!io IvijfsRn 
beds, is not represented in the paleontologiual material before me. It is particu* 
larly deaiiable to pdat out those fosnl-bcaring htHfimDa, or aepttate launn wbieli 
deserve special attention by re:isoD nf their wide diatcibution Ififllill tha tcllMio 
legton of the Uimdiajaa. Tbey are as follow 

Mcurring in tbe 

StiilsLiit Cliffii, at K iuiif,'liinL,' near Uit- Niti P.if* ami Kuliii!; in Spiti. 
8. Tit j'aaM lit U« ii/tu'ea wilA Spiri/erilta i^radefi, uliicL a|i|i«v» to hu exlrcutely widely 
distributed. It is known in the SbaUbal Cliffn near Itimkin-Pftiar, in the Niti Pus 
^tjlioti) and in namaxooa lo«]itict in Sitti (Lilanig, Mntb^ Kaling, Khar, Dnogkhst) 
•ail tiaiXty in th« Ksli Bimr Tsllsy. Ths fmu with lUfMeioHella Oriethttki i« m hr 
known only at Sli;ils:nl. 
Tit/trnt* t/tkt iorievn ttitk Da«%tlU i»dic u proved to be in the Sbft]«h»l Cliffs, in 
4bt Lbnv valley, at Otslim ^.ur, m Um Hop OaAh dktrisl, at GanwgagRga, aad mwf 
also sccnr at Kuliog, Khar, and other Icicalitif!! in Spiti. 

4. Tie /auaa nj' tic ioriion with Halohia ca^iitii wkouwu la tlw liiiniUiuat; iii.'t;tii>u, auil at 

KiungluD^ in the vicinity of the Niti Pa<*. 
6, Tkt/Mm wUi Spiri/trm* Gfietbatki is kaowa in tbe Bamlwiuif M«tion,«Dd, tnppoiini; 
ttatffjiNri/WiMlVMjM, Stol., bslm^sto ft, altofarflMr to fha aaftb««srt in the 
^ritmmn^' Pfisii, •> w«ll ai Skt Kitibi r and KuiinLr in S|iiti. The nst sf tbo ■psoiis oC 
tit is fauna hiive hitherto been fauuti only in \ha liaiubuag section. 

5. Ti* Mtja^oion fauna of the eo-c«1Iw1 " PaiB'limestooa " vu^ fiaally bsia be sdded. li is 

«idc^ distributoi ia Sj^Si, Eapilu, Kaiasg, Ladakk, sts. 
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Ilgfl. 1-4. PaiQDOUOMOTl* GuEsu^uui, nor. ap., p. Z, from the Ou»erai> betl> of tht ShaleU 
•action, OMr Rimkin-Paiar, tis. Figs. 1 sod i, tlM l«f tor inflated valve (Fig. 2 
with MlwgMantfll tlM «BliiiiorMr)| Vigk^ i and 4 tlia right w lUt nln of tbia 



Fi(. ' Pmvoomosotis PAiNKHAmiHi, SOT. •(>., p. 6, from tb« Otoeenat imd» of the Sbilp 
*bal aeetion, nmr Rimlcln-raiar, left valra natnral ^iz>>, and tvrico enlarged, 

f ^ 7> GaavubU (?) iv. p' li, from tiie Ou>oeni kwda of the Sbakhal Motion, near 
KniUn-niiar} lA lalTiii 

lig. 8. Avirt i A AFr. Vrs-7ri\Kx, ITuni^r, p. fl> 'fieattiM OlaaanaMawt th* SlialAtI 
•eecion; a left valve, partly a cact 

Figit. StlO. Vmnamtk (T Bcawma) », pi t, tnm tha Otaaam bada •! tka 8kdAil 

MctiC'Ti ; both vnlvps. 

fig, 11> Mdcula (?) sr., p> 8> from the OtooeiM bede of the Sbalabal aaotwa. 

„ IS. BmroBonLU (lT«iieL&} wwoaaam, un, ap, f». 0, tnm tha Olaoana bada 

N.-W. of KiuDglnBg. 

f iga. IS, li, BaunoraoM V^OtKij vor. ar., p. 9, fnna tha Lewar Warfan alaUa «f tha Uandil* 
atnaniB Bcmfh ^ji«t. Kg. ik, oMt* tig. U, apadataK *idiahalL PSgond lar 

coinpariton with 

I^, 16. Bhuboi»i« or, Vmoi, bot. ap., p,9, float tha Otoaana hada Cnb tha 
locaKty N<-W. fkwa KhmgloBg ; a eaak 

FSga. M»il. PsttrrnunJtoTIS (? AviCUIji) himaica, nov. up., p. 1 0, from tht SiibrobnBtn«-hedf 

in the SiuJahal aaottoo, neat Bimkio-F^, Figa. lO-iO left valvae. Pig. 21, 
% fight valva. 

„ MtM. VFTxmynsoris mcmmt, pot, apb» pi. 11, butt tt» ftihahMtai hrfi ot tha 8haU 

ibal a*ction; three l*f t valvea. 
f» tA-lft. Mioraoiu, K iff. «VAT«, Ooldf., p. 67, from a triaaria rock, ot whiA lha 

Cx»i'( horizon if nut known ; from the Dran Valler in Kishmir. Fij^s. -5, 2(>, 
right Talvee, 27-29, left valves, 2S and 20a, the hinge of tha left valve, 29«, 
baMar pNNnadj ItinaMlladdOiditiM^aBdiiotfaitaoamatif %iiidL 
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A.awotMaMioiiMi. 



Th^nnwank priM. 



FUTBIL 

W. EffracBOKltlA OsnsBACHl, wot. »r., p. 12, from tlic MiisohelkaSk Lcrlr/m of 
JUgmeiMitU* GritOmiii in ib* Sbalab*! Mttioi^ near Bimldii-FBiu. Fig*. 
dUbMBftbrnaof tUatpwlMj Vif. 4^ * aiiMbMii witt dtulil {litw wii nftttm 

of Ite left vilvt* cipfltcd ; Pig. 7, witli ^fftioD of llie iirolor.cs. 

^ 8, 9, Bbibcbovkixa Diihkki, hot. p. 14, from the b«da witb Sfiri/trina Strati^ 
in tt> Bhablnl Motioa^ BHrSjiiUi-Mart 
Vir. IOl BttSMUMiUi, III. TniraDoi|» Bnnr^pk l^^fnaflwMiiiAiiUk «l llnOi 

in Spiti. 

Figf. il, 18, 13. liiiTNcnoNiLA. umntTua, Stou, p. 19, from Lilkug <m the LingM riw in Sfiti. 

The tbreefigi)ndfcinw«n«ltt«in»tiiMtlw4niMB«l nalanbli >gnm 

of tlif Fpecicsi. 

^ 14,15. K111MCIIOHSU.JL Saltikiajii, Stcl., p. 1^, 8t«lkzkA'« original ip<«imeii (Fig. 14 
from Likng OD the Liogti riw, the eecond upecimen (Fig, 1^) < P.ectod i>y 
Dieoer in the Upper Mu<rh«lk«lk of the Shabhal eectkm, near Ri&kin-Fuitr. 
tig. 16. BBTVcnoRBixA (No«wx4) Kjiiai,HOT. sr., p. 17, fcoin the horian <f M* Cfiu- 

Ueki. in tho Sbtlihil iNiigv, nw BiBkim.Fiiiir. Cf. Vhl* TI. IicB>^ 
14,16,16. 
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ILATEn. 

M. BMYSCHnHRiLA QimTuciii. NOV. sr., ].. 12, frnm tl.o MinchflkJk horiam of 
Ehytsktintlla GrietbatH in tlie Sbalili*] lectiAn, ne«r Rimkin-Pkiu'. Wigt, I*** 
differaDtfoimof thbapMiM} 1%. 1^ a «pfl(iamritfi dtntal phibas wepUm 

of th: left valve exp««ed ; Pfg. 7, n-ifJi soction of the iimlotjft!. 
S, 9. EaTscHowELLA DimiE^ nor. 8f , 14, from tlie beda witk Sfir^eriw Slndugi 

10. BitTBrciir>x«iu, m. Timmon, Inm, p. 1^ firm ttwHniMfailk «l Xvdi 

in SpitL 

KtfrmHOHILA VVTASIUB, Stou. p. 15, from Liiaag on the Lmgti nmr in Spiti. 
of tti« spede*. 

l^U. BhiHohuhixa BAvmOAffi, StoL, p. 15, BtoUcilni'i original specimm (Pig. 1* 
from I.llivtii,' on th.- Lin^'li rivir, thi Mcond specimen (Fig. 15) collectad by 
Diener io the Upper Miucbelkalk of the Sliabhal section, near ainkin-f eiMr. 
lA. BmracKiMtEU (Momui) Kmi, mot. wt., p. 17, fiom the bonam eC 3L Otm- 
laehi, in the SkililHdl MHim, uv BmkiB-Pkkr. Gf. FkuVLK^i. 
HIS. 16. 



HIMALAYAN TRIAS BRACHIOPOOA, 
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fifi, I'll, Smianu (Athtgts) Srotrcr^AT, no7. ap>f^ CS, BtdiBiMBi tli^ tl dattlop* 
' ■Mot^ »nd from different loctlitie*. 

^ M ap » a iw M fttm (he Mi wifb SmmBiVA 9numm> stHMM by Di«oar «■ 

the 27th Au^nt, 1802 at Bimkin-P:iiar ; Pijj. 1, younrj spiviiunn williout 
Buraa ; Viga. adult ■peoimeoB of wider aad oarrower iikkpe, for the most 
part catta; Fig. 7, a form with the afaell ; Kgs. 8,9, er<Mi>MctiODa of tte 
aaboDil r^iMI, totboirt]M<boitalpli(Maiidkl«ltliuhiioiiig«oltb»b«ikf m 
will M 111* eavity ia tt« vnlio ol the amll Tilv«> 
Wt U. Spwnmrai f mm a B«4iond loeatity near BinikiD-Paiar, S. E. (oolleoted hj Dienar 
Ml the Sod September, 1892, Fig. 10, a broader and flatter. Pig. 11a 
mnamr, lUeker, tern; tin fatter witli dental plates vuibl* tttefnaUy, sod 
lateral tbickenin^e of the beak partly btokea off. 

a 19^17. Sfaounaos tram Litaqg in Spiti, oeileeted by If, Staliockai aBoog tbem Fif* 
IB, a otoae^eatioia with the dental p)ateadiia]>pearin|fdswiiWBiiU; fig; 14, 

a lcti^;itiirlin,il section with the hulluw um'i» nf tlir- sma'l valye ; Pi;^. 17, a 
weathered epacimea with aa expoeed spiral cone, and the beak eut aad poliebed 
tvehavtitedMtilfMM. 
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PLiTBU. 



Ml EBTBCTONHI.LA GiiKSTucni, HOT. »T., p. 18, from the Mofrlifliall: iKuizoo of 
EijneioiuUa Crictiaeii in the Sfanlabal lecticui, MW Einkin-PMar. ti^t. l*ft, 
dUbient forma of this apecieii ; Fig, il, ■ BpeeinMi irilh dMtel flatia MphtM 
ft the left valv.^ etpdscd ; Fig. 7, with sfc-ticn of the uraloriM, 
8, 9. RaiKCHOMBiXA UiiNiiKi, Ko». p. 14, from t])eb«d« with Sfiriferina Straeieyi 
h fti ShiM i d m Ou, M» lKnitiB.lhfar. 
10. SiinrcBOMiLA, Mr. Tkannoa, Bmii^ p. 14^ ftom tfa* UmMlnlk «( llvA 
in SpiiL 

11, H, tS. RsnraoniA wntMtua, Svou. 16, from Idkog ©n the Liogti ihwr in Sfiti. 

The t r ur^biwma4a«mtiMtt*«iigiinUat atdiodbt'k IgnM 

of the ^p««t«)f. 

14rl£> Bnvonmcu SuiRmuni, Stol., p. 16, Stolkzlca's original ipecimeB (Pig. I* 
from Lilar.p <Mi tlie Idngti river, tlie i!4'ix>nd Rpeoiman (Fi;;. 15) . ullected by 
Picocr in the Upper Muachelkalk of tb« Sltaichal aectjoBj imw fiiKkiJi-Paiiir. 
Bmrauunuj. (Noutu) Kn«i,soT. gr., p. 17, from iIm hmm «l M, 9fkf 
hacH, in tiM Slidihal iwHin, MB Binki»>I^. CI. Ibte'VI.licft. 
loj la. 
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Ifgt. l«lSr. Smranui (Atrtms) Stolicskat, iot. |w M^indibnBt itiCH «( dvnilap 

' ment, and from diffareal localitiea. 

„ 1*9. SpeoimMM rrom ths b«d* with SrnnitiNA STt&CHiir, oollectad by Dianer m 
tiia 27th Augxist, 1892 at Rimkin^Ptuar; Fi^. 1, yowag sptctmMi without 
■inai; liigt. aduH ipMiiiMiia of widw uxi aammr iittpt!, for Uioomm* 
jHut awlij Kg. 1, a itta ^rifli fiiotlidl} Rgs.M» o row owfaBi oC tho 
nmboiMil region, to ahow the d«ntal plates and lateral tilidkau^ d Aolml^ W 
well M Um Mvit; in tJta unbo of tli* nnall valva. 

p 16, 11. SpNtawM final a imobA bnditr mh BlmkiB-IUttr, 8. S. (eillMtod DitMr 

on the Slid Pi<pt(smlH'r, l'??^. Pi|>. If, » hrwulsr anfl flatter, Pig. II » 
narrower, thicker, form ; the latter with deotai plalei ▼itible externallj, aad 

klmt lUilDMiv «( tto MrpwA^ Mbn off. 

^ is. If . Specimeo* from Lilan^ in Spiti, eollc^teil l.y F. Stilic^ta; amnn^,' t1>i?tn Pi?. 

15, a croM-iection with the dtntui plaUi^ <Iij<ap{K-uriu}f duwuMiLrJs ; Fij>. 16, 
a loD^tadinal section with the hollow umbo of tbs tanall valre ; Pig. 17, a 
wwthatMl ■pooimon witb M oipoted ifiml oone, mA (ho book out oad poliakod 
toihoirthoantilitatM. 
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PUTB IT. 

Kg. 1. SriRirr.sivA 6n^LSR;iLmH.<iis nor. ip,, p, 4lt, fimtta SbiUal 

Bimkin Pniar, Irom the apper tma, 

„ 2. SpiairsUKA Liumobmbu, Stol., p. 20, Stolicsla'a ofigin*! ■peouneo, fiom 

tift, M4. 8nMiuoi4 SiKAcnsTi, SilUr, p. IB, th« tjrpical form of tbe horizon with 
Sfiriftrims Strttkefi; tis. Figs. S-ll from Rimkio-Ftiar. Fig. 3, a yaang 
•peoimen, atill witboot Uw win^likeexleasiuns (the: front Tiew if inaijeurmte, aa 
tfa« froatal k>lw ia dnwn muoh too higii, ef. Fig. 12) ; Fig, % with ninboaa) 
HCiN <b( mi polbhad; Vigi; 6>7| netioM <if lb* tali aHmadnv «ldir 
ajK'citn™ ; in Fig. 6,7 tlifl L.^aV cnly very «tip;lit!y cut, in aider to aliow tbe 
oaik»aity at tta apex ; Fig. S, a cpccimeo with tbe UMdian septum of Um Urge 
Valve brokaa throagh tbe centre ; Fig. 9, « atmoglj winged form ; Fjg. 10^ ft 
■padinen attanbed to tbe n«k, vitk T«rf mil preserved aiw ; llj 
tba Inrg* vtlv* with the wptel luMlln. Figa. 12,13, fafaa from tbs Bajkiti 
Pa** [l uc'septain the Urge vulre in Fii?, l i (irnnn f(W abort, cf. Fig. 11) ; Fij;. 
14i, from UXwag, » little oompreaied and therefore appearing purtieBUrly wide. 

« Ift, 10. SniifniiM (MannUA) KanstAttumtt (Sim) BowUi^^ Mitw* ISg* 15, 

Tkr. AfiVror;i^ii«ia, Bittn., from Sikka^ik ; Pi«. 16, ver. J|^AKmmI| Stol,, 
from LtlMg (original of Stoliozka'a Spiriferint 8fitit»*u). 
„ 17, IS. Bmu muiu, mv. ap., p. ». hm Ih* Mi «f JfljFMfawflt ffnafaJMr Wi 
■ Siiakk-Viihr. 
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PLATE V. 



fSgSi l-S, lOb 11. IteBUAtDiA (DnuxMA) HuuuTAaA, BAV. ap^ pb S5 nmtlj from bonaim «( 
^ilrifi'^ JH^'W'M' '^•k 1*^ BiaoildD-nnw (aelltetad I17 Oifmr^ 

afith Atifrugt isn;;, Pig. l,»toria mth tin- »lifll will lultml stnitno, Fig. ?, 
s cast, f kg, &, a Eis'tirn throDgh the caidinal area i Figs. b,&,ii, from 
Rimkin-Puar, S. E. (cull«ct«d by Dieoer, 2tid Septembw 180S), Yig. 4 with 
the ihell prtMnad on tb« nnsll valvar KgL ft, 6| ciil^ FSf. 8, ft MOtigii 
throagh tbe cwdoal »R« (io Fig. 9 • Hetiwi tlumgh the wrdiinlMM oC tin 
A\picr Ccrnolifrii vulgarit tiom m'Hottb Alpioe localitjr added for compari> 
■on) ; Fig. 7 lilnwiM f mn BMpa-Faiar, but fnmi th« " Upptr MiucieUialk " 
(collected tm Aogoat, ISM) } Kg*. 10,11, turn liinf . en tb» Liagti Bkw 
in Spiti. 

■ It, 13. T^fiiiSKAiciiA Arr. Uihaljiiahaj^ dot. «p., p. 87, (rem the " Upper Motebelkslk," 
vie.. Fig. \i, from Bimkiji.lMar (MllMlid Mlk Ai«Mi UM), It^hom 
S. E.o( Moth, in Spiti. 
Fig. 11. iBUBEAtuu, cf. vcuABU, !Scb)otb., ip., p. !8, £n>itt Likng, ■» Spiti. 

0 16. BBimBOBiu TkHUiouvv 8toL p. 17, Stafitiktft iul ■pwncn ten 
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PUIBTI. 

F^. 1. Aouooranif Idumnmna, nay. ip., p. 99, fram Uluf an Hw hingti, Spiti ; 

utigMtts, 8tol.(Stoliczk»'« origitwl (pocimon). 
f i^. i, 11, IS. >BTMiBOirtu.i (N«mu.a) Tmnok, mt. ip^ p. M, frain BwiMnal Awwlb 

imdica, m., at ft^ upper lioanJary rif the 'NruEo'ifliftllt (.Mmplsj. Pijf. {rom 
the 3ll*l»hftl Cliil, n<.<ar Kimkiu-Paiar (tlio cptjcimen more eOBpletl^ 

dav«lop*d only after it had hma figured and th«n njogniBed m a Phjimlwniiihi 

{rom Oo^nm A4tr im tin Hop-Gaillt iBitrint. 
S*T> AvLAOOTHTBis NtLixoBtrsis, aov. sp^ p. 30, from the horizon of Daouella iudita, 
til; Figa. 3, 4, fnuii tii* Siialahai siotian D«ar BimkiifPkiiir, Vig^ M, bam 
Dogkwa Mt mmdaw in Hop4la^ TIw not! atoidnt tpmH of ha^ 
chiopod* in tbw koriMa. 

1^ 8«1S. SnBiouA BONtu, B«r. pb 11, tnm ike horiioa of IhtaMa umIim and 
AuUuUffu VUmmmtiU. FSgit S, 9, miallar, dontitf«1 apwiaimB; Fin. 10, 

11, !ikr};cr cimeos to bs auigacd with errtainty to t!i:s i^ixxii * , tlio Lir^tret 
typioal «p«oinieD hitherto known, r^raieatod in Fig. 18; Fig. 12, a wider, 
accessary form. All the specimtMM tttm Ihglnn AtfrEiiMMiiiay GntHidi, 
in tltt Bop-Oadk diitno^ TiUt. 
„ 14, 16, 16. SRinonownii. (Nomlu) Kimi, wr. sj)., p. 32, from Urn hwoM vllh 
I>''-:.'»-U,i Mm, ID tlM8lMUMlCliS,iMiif Binkia-Fuw («f. akoPL II, 
Fig. 16). 

„ 17, U. (8niIw«%I%. t). 

19, BBYMCnOMilLA IItiiv:ixk>i^ip, uov. ij),, p. .'jS, from the grey (Tiiniirl.ii liiiu'slnn, , 
immadiBtelj anderly iag tlw horizon of DaonM* indw vx tba Shaishal eactioa 

. SOw Dhcwa, <p., p 33, from the hadion ol DmuUt vttbm him Dagkm A^ 

Encamping Ground, Tibet 
„ %\. BanaiBonuA UimumMii^ dot. ifb, |h W, Iiwb Od iid liitwlow of tha 

Cliff flfdntMhan in Tibet. 
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1, t, DmWBUA CP. LoHwiLi, ^im. ip., p. SS, fnm S. B. ol Math in the Tta 
YaUay, Spiti^ ooUectcd bjr GriiNbnoh, iMithfbnM tnm i\» Mma spwiown ol 
roek. 

9. DAOXnii SFITItiraiSj nov. sp., p. from Kulinjj in tliR Pin A'alUy, Spiti. 
4-11. UaOSZUU IXDIOI, nor. sp., p. 'iB, from tba horizou of ciial name a; llu- tipp«r 
IHMllduy oE Uu Maschelkblk complex. Figi. 4-9, from Dogkwa Adr Bn- 
«npttg Oioiiiul. io tiM Hop-Oadb diatriot* libit; ¥ig. 10 fmu ths SIuMmI 
CIM^ BNt lluilaD<Wu ; Fig. U Ina Ktai ia dw Pin V»11*r, SpitL 
U. Dmiuua Atr. nuMi, DOT. ipk. pi. Kdns i»tt»Piii Valkjr, Spili. 

U. BuOBU CoMvTA, nor. tp., p. 46, from tha «>-c*lled "DMnalla-beds" of tba 
WMnhmiag aeotioa io tba Qiitbi Vallay. Tba ribUn; is shown • liUla too 
oouHlf ia dn dnaliig'* 

14. BtMBik or. coKiTA, nor. ap., p. 47, firoai As «■• IookB^ m tigm IS* iMt 

bom yoaugar b«ds in tbe seation. 

IB, Haiobia PiscioiaA, nor. ap., p. 45, from tbe ionrar beds of tint ao<4lOed 
«IllMiiallftM«"al tba BuBbMMg section in (h* QirUii Valicgr. Th«buidl»> 
lilt* HnaKtMnit at dutiha it Mt brought oalwitii (oSinaiit <<li>inati>eaa in 
tba iUaabaition. 

U. HAiaH&,apia.»p.4V,fromtiMUgiMilMda«fthaaOHMUad''I>MiMlbbe^ 
^ BhaUial aaatioH, aaar tittkin-liiu. 

1T,U, Ui AvtcuLi. (7) OinBUMt.nor. ap., p. 49, fkan iba io>«allid Daoaalb Ma** 
of Uia BambaB«f aaatioa u tba Girtin Ytibif, 
8ft. Id** aid, f. W, Iran kblwik Umaafamatiad «itb fiaMiia al. amttt, mr. tp,, 
btmU, W. of Kianglang, 

U. MxoooiiMAt ^ ,{ron tiia ariaaidal Unaatona bcneatb tba (wda mth 
Jaaw rf i a tarfiaa, in tha SbaUnl aaetioo, Mat BiuIbb Mar. 
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rigt. 14. RiMU SoHWAam, Kite., fw. AriatfM, nor., pi.4C»fraaUM«Mqilcsoft]n 

" Daonella beds" vf Laoka EDcatnfiini; Gr^^uijd (Fi'i:!). 3, 9), HdflWt th* 
BMDbaoag Mction (Fig. 1]. Cf. ah.? r\. X, Fig«. lC-21. 

tig, 4 Snicaoniu BAinmgnns, nov, ep , H, btm tta "BmirilM bids * of 
Ui* Btabwag Mcftioa. CILkIwPI. IX. Pig. IS. 

Kga. 5^6* BssiramnnLU ItAQ04»At an; ifht pb 44, from tiw mmbIM " Daradh Mm" 

oC<mI(k BneBmpiDg Gioniil, in tte Ughait put oC OMfai Yitbif. 
„ y, S« §• GUdAMELt*, pi. ap., p. 49, viz. Piga. 7, R, from Uie so-caned " Daonsll» beda " 
«( the Baabaaag Metion; Kg. 9 fnm.tiw Rhilihtl vm^d, omt Bimkin* 

Vtgt 10. Cassianbm.^ rcLcuELiA, dov. tp, p. CB,fraBthihoriiOB«C ^jptrg^crtM Grfir 

iii(4> of the Bjinbanag aectiou. 

„ II. LiHa, (p., p. 60, from tiu HalontM b«df in the BamlMuiag section of the Oiribi 

Valley. 

Fig*. U, 13. I«IMA (I) MMUnoom, nov. sp., p. 50^ fiam the Haloritee (Tropites) bede oE the 
BtulMittg seetion. Fig. 1£, speeiaun wilb the shell ; Fig. IS, cut ; at. also 

PI. X, Fig. -zt). 

I, 4.10. ANonosTorBou (AnorboraosA, enei,) GmnSACBi, nov. ip. p. 00, eit. Fige. 

14, 11, lume irit^ tb eliea 6«n fka HiIorilM (TrapitM) Me oC *• BmlM> 
' ug eeetioo; Fig. 10, a east {rum tk**'S«g«ntie Me" »fiiil]^i«tta heiim 
with Spiriferima Gnaiacli. 
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PLATE IX. 



Rfh 1-7. Smir<sr)iA Oik^sbaobi, nov. sp., p. 61, from the Ban>V<aiitg cectioD. 

0 S«13. 8nui£iiQ'i TiiiETiCA, Stol. p. , from the MtDirtug Pbm in Spiti, tia.. Fig. 8, 
view of the area ; Fig. 9, exteroal view of a large valve ; Fig. 10, aectioa cf tbe 
bMk|UiUaltotk«»m; Kg. 11, «xtcnwl Motiaa of th* barir; Fjg. 12, duital 
plata ia tt* tiaak in aompMt pmamtimi ; Vig. 18, iM&a Mptm «l tbt 
beak. 

„ 14, IS. SnitTriBiHA TiBKTiCA, StoL tp., pp. 52, 53, Stoliczka'a two original ■paaiBlBh 
Fig. 10. Spikuckira aLTlVAOi, Stol. ap., p. 68, Stoliczka'e original apeeimen. 
^ IT. BnMnMtU* Marioluha, nov. ap^, p, 56, from tiie borimn of 8fu^0itm 

Gruihaeli in the fiambanag Mctton, cear Martoli Encamping Ground. 

„ 18. BaxHcaoitBLM BAHaaaaaiiiais, nor. ip., p. 66, from tbe horizon of Sfirtftfiita 
QtMrneki k tht Bntuig iMtim (aL abs IL VIII, fig. 4). 

AuLAConrTsis JofiAiizKsis, nov, «p., ;>. n7, from the homn «l i^irifmum 
QriftatAi of tbe DAubaai^ Mfltioo in the Uirtlii Vulltj, 
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PLATE X. 

yig*. \'U, SpimiOBC* DiBHUi, nor. «p., p. 5'!, from tbe horizoo of 8piriferiaa Grmineii 
of tlie Bambanag aeotion; Figfl. l-H, the specie* iodiffereDt sta^a of gronth 
and vaiialiM ijhg. 11 ii tolaifid om and a lalf tiam). Kgt It, 18, 
■aetMnaof tli«mnb«aaa;ff9i 14, notion et Hn vabo «t tha maU nive 

pa.-Tv!lel to tlia line fit junetioa of t!ie two valtes. 

Wig. 16. AitrsioLur^ sp., p. 16, from the bed* vitb Sfitifmna Grittiuki of the Barn- 
baMgwoliaD. 

Ufa, IMl. Itinni acuwuiiHi, Biltn., vau. Ahiatica, ni-iv.,p. Til (cf al.-n I'l VIII, Figrs. 1-8) 
from the b«ds with Spiti/«ri»a QfU'haeki of the BaralMoag aectioiL, Pig. 17, 
an aVaonMl apanaien, F%; 21, dn iffian ol &e aian anhigad, 

lif. tS. FirTRs' ixTERiiupTCj, SOT. (p«yb SO, faoo <ha Mb niA 4piKr«riiM tffMaaij 

of the B«a>haiiag section, 
fbyi. tt, Piom MvokM iivs, no?. «p., p. 59, fnw tit btda mth Spuiftrimm ffrMaOi «C 

the Bambacag; section. BoA mlvna. Ink Om dnwiag al Aa latt nlva (Kf. 

S4) ie not quite ooirest. 

1%. M. Inu ooMAiiiiOA, aoTt ap., p> S9, fMs tta Ma «itb S/.iri/triaa GrMMii of 
the Bmalnn^ laoliaa. 

«• M. Lou (?) ■nunooBa.fiMr.ip. P), p. 51, ftom tha "SagemitM bada" in tha 
»nhn« notioa (of. TL 'flH, M, It). 
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PUTS XL 



1« llioiionoN rri.TETDKK.i, noT. »p., p. 6!, from the Tioinit/ of LiDfti-Samdo (Tilier, 'i. 
fig. 1, the front Tiew of the cast ; 1* the twck Tiew of tlie right unbo, l** l»tenl 
Mpaat «t «wl «( tt« tia;lilnBlM«ifli1haMtaipr|Kta(4MAtaiAm«Bttoiti 

1' the hinge of the two valves, that of th« right Tklre wrtorciJ from s plaster c-s^t of 
iti moaid ; 1' ths hingv teeth of tba lelt nlve seen from the lunnlt. Ali Uic vion* * 

ligl> >, 8, SusiQMi (?) NcTTLiiff!!!, nov. ffp., p. 6S, from txidi of unknown aje (prMumably 
Liui) Iiom Kio-Suaidn, in Kmritg. Fig. £, tUe front vi«w it reptcsented m nvemd 
tbrongli » mictake on the part ol tb« draughtimcu. Fi^'. 3, cut ud p O li i fc id MBtiM 
with tlw um tpud al om Hd«j wUeli i» ditphaad is tiw iImU. 
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fl^ h DiOBSocABoroii HnilLAnssi, Stol., p. 66, from Um io-ra]1,->d " T&n linacbma" 
bom the rilltgo of Chiot« in North-Wc^m Spiy. Stoliczka't ori£:iii«l apao- 
BUB. Ttg. 1', bMfc view : 1% Hmrt ifav, 1* Unl vinr, 1*. b ptdiM aff ll* 

left nmho broken off. 

„ 2. MioiLODoii LiL^AKDoe^s, sot. ip., p. 65, bom Ladakb, or {lOm Spiti. Origiml 
of Lydckker't iUaatntioik on FI. 4, in M«nu Ocol. 9m. «C lodih 
Vol. XX1I» Wt itd«aa «oa|MBtiM»4liiidlbaBaitanlaia. 
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RECORDS OF li. 

Tou. I to i-^ 




Th* pritt iitd fai ih*** pnUlcatiou it 1 nip«* {b.) oeb pun, or t rnp«N (4<.)1^|^j^^ 
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MISCELLANEOUS PUBLICATIONS. 



A Jtbnadotllu OMiorj ot India. 4 Tail. With oup. I87«-I<IS7— 

t ErtirrW^Xr Art. . 1 H. B. M«iUco»t .„d W. T. HUnford. Mm » ropM (.W •/ fKiO). 
Vol. 1. RoanoiDlc O«olufcr* Rjr V. lUIl, Prico 6 »(><«■. (M/ ^ primt). 
Vol. 4. Uiiienlosy. Ily P. It. Mallat. Trior i ruM>-*. 
A M*ii«>] ot t)w UcologT of India. t«l eaitiaa. H.V B. I). Oldlisni. (IR9S). Prioe 8 npMi 
A Manual «( tbc 0«ol«gjr of iDilia, Economic Oaoloftl, the l<t« Prof. V. Ball, tuil «<IUiaa, rtt'iasil in palta. 

Part I. - Conodiim. Kt r. H. Hollaoil ( IMitt). Prim- 1 ropm. 
I'lipnlar guiitra to the fMlfi({ca1 mllvrtUiiia in tlis Itid«i> MijMVm, C»loatt»— 

Ko. 1. Tectiarr rcrlobrata animnla. Bf It. l/vilelikfr. I87II, PtiM Suuu (mi of primt). 
No. X. Minrralt. Dv P. II. Mall«t (1K70). Prlod * aoDaa (oal t/ frd). 
Ho. g. M*(«or'.t««. Dt p. ?Mm UfiHQ). Prira S aaaaa. 
No. A. Pal«Kintclo«lailcon«etion«. n.i O. Ftiaimaulal (IMIV Prior t anna*. 
•Ko. S. Enmotuic mineral ptoilnm. Bt F. B. Ilalirt (ItU). Prio* taasM 'o«( of anai). 
Dranlpilre eatalogao ot llic eoUcctkin ol KiaetaU la llir OaakifHml Maasnai, CalcutU. Bj F. B. Uatlat (1S81). 
Price 2 rapeca. 

All IntTodiKihm to tbi Clwratail and Phtilcal itnd; of ladian Uinir^a. Dy T. B. HuUaaal (tSM.) PrietSaanaa, 

CAtalogna at Ui< rainaina al 8ia-alik VrrttbraU cnntained la tka Ocolorical l)r|iartnMnl ol the laaian Mawiirn. Bf 
S. LTdi>lili«r. Pt. I. HainnaUa (1886). Prii«l 'rap*«L Pi. II Ana, B«p«illia, a>4 I bora <188A). PririAaanaa. 

I'atalogm oftk* lanwiiuor Plti*l«enM aail Prr-Hiitorie Vrrtabrala coutalard la tl>« U<«ti/fioal IKapartawat o( tbe 
ladUn Unaaiun. Hj R. Ljtdclikar (ISSK). Prim 4 aanaa. 

BlbUapapiiT of ladlan Gtotogjr. By B, D. Oldham (1888). Pri<« ] rapcr 8 aniiaa. 

Bapert o« lb* Orological Stmetnn and StaliilHj ot HIU alii|iM anvod A'alal Tal. By T. B. HoQaad (1817). 
Price t rapata. 

Report oatba laapMtloa of MIbm la India, (or llityoar endlnf lOih Joa* I8M. By Jaaeo Omady (1894). Prk* 
I rapca. 

ilepan CD th* laipMtioa of Uiara In India for the .T«ar eadtaf SOtk Juiw 18M. Py Jamea Omndy (1894). Frico 
i nspera. 

iirpott OS tbe Inaptrtlon of Mlnea in India for tfaa year oadiog SOlh Jane 1S96. By Jamra Omndy (189*). Prlc* 

1 ni|M<«. 

Beport on tl>« luaprcUon cl Minn In India tor th* yaar endiBd tlit Drrenbar 1896, Py Jaaie* Oruady (1807). Prio* 
1 mpfv. 

Krptiit oa th* laipactioa of Hlne* in India for the year eadiait Slat Deeemtirr 1887. By Jamea Orandy (IB88). Prio* 
I mpw 8 ansae. 

Urfot\ on III* Ine|«rtl«n ol llieee tu India for th* year endiBH tlal Peeewber UOS. By Janan Orandy (IKV). 
Price l> anoM. 

Gtologieal atp ut India, tSM. Seal* 1*-{KS milea. Prir* 1 inpee 
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(Hnin IX.) 
JlIKASSIf KAIXA OF KACH. 



il. III. 1 <ia83). It, kckUrid«iof K»ti. J. Q»iiooir, pp. is, » 

r^iRiu IV.) 

. I „ I ... . .wi . raniAN PRK-TEltriABV VKETKHBATA. 

II,OIAH TERTUBT AND KWT-TKKTIABT ym^^yl^^K. *, B. LTOEKKKB, Vol. I Pt 1 1. 

. a pp. .r, Jrt3, 1,1, 45 I881-.M. J-t 1 ; Si^rjl.k Kl.iK«r<,tW,. Ft. 1 , 8^m„t U WwUik ^ .V.rt«U P». 

" "'i' .'',!**.*^ <!»u|'pi™K-i.» 1), pp. in, pli. 6. 

« 11.8,1887. l-^'ie LK.uttUrroiiitli.S«Jt.rMMto; pp.7(W-flS),pliLll |«ll-xiii>. " " I™ »»■ 

= (SlHliXIlI.) 

I^„,.„. ,, . „ ,?*';T-«ANOB FOSSILS. W1|,M AM WAAOKN. I'm I». 

9ni^i^Umm»m, Group i Vol I. I t 1 flSTS). Pi.«.. C»,.UIop<«.. 71. pb. 6. 

" " 1(1880). OMiropoa. nod 8up|il«iii™t to ft. 1, pp. m (78— 18»), pfa. 10(1 (lookkl 

»(•*"). I*"Wc;|««U.pi..l4*{l»S-8»(),pU.8(»vii-,,i,). 
" m „ ♦<••*»-«')- ""-•''"pol". pp. AUl<»»-mj.pU. Uurri). 

■' " » *('»"»)• BryoiM— AnnuUil»— |{duii«d«n»rt4,pii. 6*(T7i— W),ph. 10 

" .. » 6(1 e*W). CirVntt.i»l.,pp. llO(a«-9»4»,ii|«.»0(j«H-airl>. 

•' . » „ » (IWi;, pp. 88-S4!, pU. 8. 

TKRTURY AND UPPEB CnCTACfWUS FA*0^ o"'wE.^rEUN ISniA. I, P. lIABTUr DUNCAN .»i 
Vor I W- PEKCV SLADK.S. «r™<lVl,t, F.8TOUCZKA 

rsiBiM XV.) 

TV- i .V ^i .i., D •■ HIifAr (YAK F08a:i>. iy CARL DIEXgR, P«.D. 

Tbc AMir^oUhl. Po»,l. of Ki.^ ,1 , V„l. 1. Pt. i (\m>\ pp 9S, pi.! N. 

Jb. CtphakpoO* or Ui<> I,n«,r Tn«. , V„l. II. p.. I (1697), ,,p 188. |>t< S» * ' *^ 

7,!l?'i*''T*l''l'l" "•"•''■•"'•I'' Vol. II. I',. '1 os..r,).' t™u,Vp iia. pU. 81. 

Upptr TnMie OipUlcpod* u( tb« ai«.14,a., i.j U, Bd.o...l Vol. UI, Pt. 1 (1809). pp, 15,. pU. t%. 

(Sniu XVI.) 

TJ,. F.im. of tbi Ki,n.«Mi «( M.alr Orik , v.l. I. it. 1 ilKDlij, pp. s», ,,u. IS. ' " 

fho FioM of tb» (NCO00.MS) B.>n,iilu ll<4. . V«L I. ft i (IS!,?), pp. t, i.U. ». 

Im r.iu.. of U« I ppir Ci.t«ww (lU*.tti.l,HB,) B«l. of Ub. Mvi ifill. , VoL \. PL * (1897). pp. 7«, pta. »«. 

T<1. 1, 1. (ISpp), pp. 18, pi. 1 1 TIk ConWaii PBona Lf *ii„. u^.i«l B.!.— .— r_ BkIIM I'l, 1) 

Iini, Ph,a, r.04). 



FA 1, 1. 0^), pp. 18. pi. 1 1 Tli« ConW.n P.«i. Jf* KmuIVsoIi^ok.. fc» K. Radlkl 
■> H S. (IWWJ. pp. W, pit «i Nolo on Uio Mi»pliol»Bj f.( tin Pblocj'pcds. 1(7 FrlU Hortlin 
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